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LETTER OF TiiAN^SMlTTAL. 

Hauk.h, N. C, September 26, 1894. 

To his Excellency, Hon. Elias Caur, 

Qovemor of North (JaroUna, 

Sir: — I have the honor to submit herewith for publication as 
Bulletin No. 5 of the Geological Survey publications a preliminary 
report on the Forests, Forest Lands and Forest Products of £asteru 
North Carolina. This report lias been prepared by Mr. W. W. Ashe, 
who is making for the Survey a careful examination of the forests 
of the State. I beg to call your special attention to two facts 
brought out in this report: (1) the continued and unnecessary 
destruction of the forests of our eastern counties by fires and stock, 
and the importance of remedying this evil before it is too late; 
(2) wliile we cannot at once greatly enlarge the areas of our tur- 
pentine orchards the quality and value ul tlu- naval store products 
may he increased to the extent of some 8200, 00^ per annum l)y the 
adoption of the French system of gathering tlie turpentine. 

I (1( .siic to express my appreciat ion of the !u-tive nnd encouraging 
inu rest which you and the otlu r nu nibt rs ul thi' lioard have 
shown continuously iu this and all otlier work undertaken by the 
JSurvoy. 

You*s obediently, 

J. A. HOLMKS, 

State Geologist, 
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PREFACE. 



The law inaiuguratiug the Geological Survey provides for the 
investigatioQ of the timber as well as the mineral interests of the 
.State; and in carrying out this provifflon a syatematic examination 
of the forests was begun in IHiM and has been carried on since 
that time. The plan adopted in this work embodies a fourfold 
investigation : first, as to the existing forest resources ; second, as to 
how these resources can be utilized to the greatest advantage with- 
out involving the destruction of the forests; third, as to how the 
waste lands of the State can be continuously restocked with valua- 
ble trees, and thus our forest wealth |)erpetuated ; and fourth, as 
to what can be done to encourage the development in the State of 
enterprises which will manufacture into finished products a larger 
portion of our timber instead of shipping to other States our crude 
materials for manufacture there. We have found, as will be 
shpwn in this Report and others which are to follow at an early 
date, that our forest resources are considerable; and they are 
uow attracting lumbermen and capital from many sections of the 
country. The lumbering industry in the State is already a large 
one and is increasing in magnitude; indeed^ already the timber 
is being cut with such rapidity that we may fairly ask ourselves 
the question, how long it will be before our forest wealth, like 
that of many other States, becomes a matter of the past. And 
we may also ask ourselves the question, whether it is possible that 
these resources can be utilized now and at the same time our forest 
wealth be perpetuated. 

A trained student in forestry will answer this, latter question 
in the affirmative, but the experience of the past has too often 
answered it in the negative, The cutting of the valuable tim« 
ber frequently leads to the total destruction of the forest The 
trees are felled regardless of surrounding growth that may be 
injured ; and the branches and the tops are left scattered among 
the younger growth and thus add greatly to the destructiveuess of 
forest fires, which frequently follow during the first dry season. The 
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av^erage lumbcrnuiu has but one purpose in the prosecution of his 
work : the removal of the valuable timber. It rarely happens that 
the owner, himself, seriously coDsiders tho future welfare of 
his forests; and, indeed, the opinion seems to be prevalent in the 
public mind that wlien the valuable timber has been once removed 
from a forest the forest itself no longer has a value, and may as 
well be cleared away so that the soil can be cultivated ; or, if it is 
allowed to remain, it is usually made to serve as a range for cattle, 
and is thought to answer this purpose best when burned through 
by the forest fires every autumn or spring. 

The policy of the average citizen appears to be based upon the 
theory that our natural resources are inexhaustible, and that we 
should get all out of them we can to-day and let the future take 
care of itself. And so thoroughly grounded are these notions in 
our public and private policy that it is exceedingly difficult to 
secure the adoption of any plan which runs counter to them. But 
fortunately, in the matter of our forests, their preservation for nse 
by a future generation need not ]ir<)hibit tlic utilization of the 
valuable timber now standing by the present generation. It only 
demands that while we cut and make use of this timber we protect 
the young gi'owth, and look to the restocking of our waste lands 
witl) valuable trees, and thus make the forest valuable for future 
generations also. 

The examinations of the forests in Eastern North Carolina were 
begun by the present writer several years ago. More extended 
investitiations have been carried on by Mr. W. W. Ashe at intervals 
during the past two yecirs. The larger part of the information ' 
embodied in the present report was collected by him during a series 
of extended trips made through the eastern counties during the 
autumn of 1893 and the following winter. As shown in the body 
of this Report, the approximate supply of pine timber now stand- 
ing in Eastern Nortb Carolina is about 8,200,000,000 feet, and this 
is being cut at the rate of about 450,000,000 feet per annum. These 
figures point in unmistakable terms to the fact that, unless mean- 
while we encourage the growth of new trees, two decades more 
will find the valuable pine forests of this region largely a thing of 
the past. And it is unfortunately true that the cutting of this tim- 
ber is often followed by the destruction of the forest. 
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Indeed, Dothing iu the way of forest management could be more 
reckless and destructive than the treatment of ovir long-leaf pine 
forests dni Mi:: the past few decades. In the boxing for turpentine 
the trees have been cut so deeply and so extensively that both their 
vitality and strength have been greatly weakened, and the storms 
have prostrated many of the finest specimens. The lumberman 
and the storms have been followed by forest fires, which have com- 
pleted the destruction, already begun in so systematic a manner, of 
lai^e areas. 

Started at times by thoughtless hunters at night, by sparks from 
an engine, by careless squatters or tenants, or even at times by 
land owners in the hope of improving the grasdng capacity of their 
lauds during the following season, these forest fires sweep irresisti- 
hly across miles of territory, destroying not only the mature for- 
est trees, but also the young growth; and thus destroy the forest of 
the future as well«s of the present. And the few young pines 
which may have escaped destruction in this way soon follow the 
fate of the others by being destroyed by hogs. Many of these long- 
leaf pine lands which lie in the sand hill regions of Extern North 
Carolina have had their forest removed so completely that they have 
become "waste lands," covered by a thin growth of nearly worth- 
less scrubby oak. The total area of these waste lands is now nearly 
half a million acres, and is steadily increasing. This Report 
«ndeavora to show that while much of these waste lands are worth- 
less for oth^r purposes, they can be re-set with long-leaf pine forests 
if they can only be protected against forest fires and stock. And it 
is gratifying to find among the lumbermen themselves a growing 
realization of the fact that it is to their interest and to the interest 
of the public at large that this destructive policy give place to a 
more intelligent plan which, while it does not seriously curtail 
the utilisation of the existing forests, it looks to their protection 
And perpetuity. 

It is devoutly to be hoped that this awakening will grow into a 
change of both public and private opinion concerning the future 
of our forests, and lead to the adoption and carrying out of rational 
plans for their perpetuity and improvement The problems 
connected with the accomplishment of this end will be discussed 
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more'fuUy in future publications of the Survey, now in prepara- 
tion. The object of the present report is to describe briefly the 
present conditioD of the forests and foiTst lands of this region. The 
capital invested in the lumber industry in Eastern North Carolina 
in 1893 amounted to #4,690,000, and more than S,000 men were 
regularly employed in connection with the 323 establishments. 
The market value of the forests products of this region for 1893, 
including naval stores, but not including tire-wood nor fencing 
material, amounted to $7,320,000. Including these latter items 
the aggregate annual value of the forest products of the region 
will probably reach $12,000,000. Certainly this is an industry the 
future maintenance of which deserves the earnest consideration of 
the State and her individual citieens. 

The Survey is indebted to many lumbermen, naval store dealers 
and manufacturers, and to many other citizens in every j>iirt of this 
region for their kind LO-oi)t'ration in the work of collecting infor- 
mation foi this Report, and I beg to assure them that their kind- 
ness and liospitality have been, highly appreciated. 

i -J. A. Hui.MKS, 

. ■ State Geologist . 
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FOAESTS, SO&m LANDS AND FORESI PRODUCTS 
OF EASTERN NORTH CAROLINA. 

Bv W. W. Ashe. 

CHAPTER 1. 
F0REST8 AND FOREST LANDS. 

OBJECTS OF THIS PRBUMINAAY FOREST Sl'RVEY. 

f f « , 

DurinjLj tlu" pit s(>nt dcH-ade there has bet n a marked increase in 
the lumber industry in Kastern North Carolina and a eorrespoud- 
inor decrease in the availa!)le supply of fstnndiii*; timber. Already 
}>redietions are numerous as to the exhaustion at an early date of 
the supply of merchantable long-leaf pine over considerable areas. 
The boxing of these pines weakens the trees and makes them more 
liable to be blown <lown by the winds, and far more liable to be 
destroyed by forest fires, which by their frequency and extent have 
entirely removed the loug-leaf pine forests over many large areas. 
These pine forests, in the sandy regions, instead of being replaced 
by a valuable young growth the same kind are followed by a 
worthless growth of sand black-jack' oak. Forest fires and subse- 
quent piksturing of these regions with cattle and hogs are the 
important agencies whidh combine to prevent the long-leaf pine 
from reproducing itself over the larger portion of these sandy 
lands. From these causes the extent of these areas of waste or 
abandoned lands is increasing steadily. It is believed that under • 
proper management these waste lands can be restocked with long- 
leaf pine. 

The present examination was undertaken with a view to deter- 
nunnig the e xact condition of the forests of the eastern section of 
the State, the rapidity with which they are l)eing removed, the 
condition of lumbered districts, the character, extent and condition 
of the regrowtli or ''second growth," and to find out, if possible, 
some practicable jdans for the {)rotectiou, development, and exten- 
sion of the forests of this region. 
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AREA UNDER CONSIDERATION. 

The area examined embraces thirty-eight eastern counties and 
the eastern parts of six more, being what is usually termed the 
long-leaf pine belt in North Carolina. This is the "coastal plain 
region " of the geologists, which extends inland from the coast a 
distance of one hundred to one hundred and fifty miles and has 
in this State an aggregate area approximating 24,000 square miles. 
Its western border, separating the liill euuiiirv from the coastal 
plain region, ma}' be described as an irregular Hue extending 
through the western pni-t of Plulifax and the south-eastern part of 
Franklin county, passing near Raleigii and ( ary to northern Mont- 
gomery and eastern Anson counties. Its .surface is tliat of a gently 
undulating phiin, of le-^s elevation (ten to twenty feejt above 
tide) and of a more nearly level surface eastward, becoming 
more elevated (three hundred to five hundred feet) and rolling 
along its western border. Its soil is generally a sandy loam or 
sand, though in limited areas clay predominates. In the more 
eastern portion of this region are numerous extensive swamps or . 
marsh areas surrounding, in some cases, small lakes and bordering 
streams. In some of these the soil is mainly an admixture of sand 
and vegetable mold, while in others it is a fertile loam. The soil 
of the western portions of this region, north of the Neuse river, 
varies considerably, but is ordinarily a loam, becoming sandy 
or gravelly in some places and clayey in others, while south of 
Neuse river the sand predominates, and there are numerous ele* 
vated, dry, sandy ridges on which only the long-leaf pine and the 
sand black-jack oak flourish. 

KINDS OF GROWTH. 

The timber over the entire section is, on the highlands, largely 
of two species of pine, one, the loblolly pine {Finns Jheda L.), more 
confined to the counties north of the Neuse river and to the moister 
soil; the other, the long-leaf pine (Pinus paluslria MillX to those 
south of this river and to the drier, more sandy soil. Beneath 
these trees, where the soil is not too dry and sandy, is a lower 
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growth of small white and })ost oaks, dogwood, haws and the nar- 
row-leaved crab-apple, w'hile where the soil is very sandy and dry 
there grows, either with the long-leaf pine, or where it has been 
removed, a small worthless oak, the sand black-jack or barren oak 
{Quci'cm C'a^Aoei Michx.), and less frequently the high-ground wil- 
low oak (Quercus cinerea Michx.). This oak is also a small tree and 
indicates the most-barren soil. Besides the pines just referred to, 
there are twp others foand with tbem, the short^leaf pine (P. echi" 
nata Mill.), an uncommon tree except on dark loam or gravelly soil 
along the western and northern limits of this section, and the 
savanna pine (P. serotlna Michx.), a knotty, unsymmetrical tree 
occurring from Virginia southward along the margins of "pine bar« 
ren" ponds or scattered in small clumps over the open savannas 
and marsh lands. These few species form the chief growth of the 
higher lands. 

The swamp lands, with a total area of about ;3,500 square miles, 
have a very characteristic and varied growth. Bordering these 
swamps are water and willow oaks, with the evei^reen loblolly 
bay and sweet bay; farther in them are huge swamp che-stnutoaks 
(Qu«rctu MiehoMxii Niitt), elms, maples, beech, holly and tall rose- 
mary pines (P. Taeda Xt). These lands constitute the oak fiatef areas 
which are under water only dnring the wettest seasons of the year. 
They have usually a good soil and can be easily drained. 

Where the water is deeper in the swamps and remains longer 
grow the cypress, sweet gum, black gum, tupelo and yellow poplar. 

In the mud swamps along the lai^er streams there are, besides 
cypress and gums, ash, overcup oak, cottonwood, sycamore and 
hackberry. Mixed with the other swamps, but covering less area 
and occurring only on i<Hindy or peaty soil, are white cedar swamps, 
or "juniper bays," as they are usually called. The tree growth 
in these is laigely and often entirely juniper or white cedar 
{Ch4jma/eeypm^ tphmndea Spach.) and white bay (Ma^olia glauea 
L.). In the extreme eastern part of this section, in the immediate 
vicinity of the sea-coast, there is a - characteristic arborescent flora 
of red cedars and live oaks, while along its southern limits the 
palmetto and American olive {Olea amencana L.) give it a semi- 
tropical aspect. On the other hand, as the clay and loam of the 
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hill country is iiearotl. the oaks and hickories rapidly increase 
among the pines, making the transition to the hardwood uplands. 

While this does not exhaust the list, even of the useful trees of 
tins sK tion, it includes those of greatest importance and v-i^lest 
distribution, and those most characteristic Of the region. Those, 
however, which at present are of greatest economic importance are 
the pines, cypress, white cedar, ash and yellow* poplar, and these 
only will be considered in detail, as the other forest. trees of this 
section are not 3'et subject to the destructive agencies which pre- 
vent the extensive propagation and even threaten the future exist- 
ence of at least one of the most valued of these trees. 

NOMKNCLATUft£ OF THE Ft»REST TREES. 

The names of many trees occurring in the State are very much 
codfused, some trees having several names applied to them in the 
same locality, whil^ in other localities the same name is given to 
several distinct species. This is particularly true of the pines of 
tlie eastern section, so much so that they frequently cannot be dis- 
tiiiguished at all by their local names. Names which are in very 
general use, and the use of which will prevent confusion, are those 
adopted hy the I'nited States Forestry Bureau. rhese name.s 
will 1)6 used throughout this ref)ort and are given in the following 
table aloiiii wiih the eorre^pondiuL:; botanical terms and a list of 
the othei names i;euerally used iu this »Stiite, witii the region to 
which they are peculiar: 

LoNc-r.KAF riXK (Pinus palmtris Mill., P. amfralis Michx.) is 
known everywhere by this name, but long-siraw pine is a term 
ti'e(|uently substituted for it, the leaves of the j>ino after they have 
fallen being always called "straw." Long-leaf old-field pine is the 
name giv( n to the young growth in tields, etc. Fitch pine is used 
in the north-eastern counties and by turpentine distillers. Heart 
pine, North Carolina pine, Georgia pine and yellow pine are lumber- 
men's names. 

Loblolly pine (P. Taeda L.) is a name rarely heard in this 
State in the field, shori'lec^ or short'gtrim pine being the usual name. 
Lmtg-«tr€iw pine is heard in the north-east, where this tree grows 
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witli l\ echinata (the short-lea t pine), wdrofemary pine is used aloDg 
tho Cape Fear river. iSlmh pinet nvamp pine and old-field pine are 
names friMiuently given to it. Sap pine^ North (hroUna pine and 
North Carolina sap pine are names iu use ainoug lumbermen. 

Shokt-leaf PINE {P, echinata Mill.). — Short-Uo^ pine and yeUow 
pine are names given it in the middle and western sections of the 
State, and it is there also the old-field pine. It is aprwx pme in 
eastern and south-eastern counties and is known among mill men 
as North Carolina and yellow pine. 

Savanna pine (P, serotina Michx.) is also called short-leaf ^ and 
other names for it are old-fitld pine^ baetard thort-leqft mmmp and 
poeoain pine. This pino is seldom recognissed as distinct from the lob- 
lolly. Its most frequent designation where so distinguished is poeo- 
empinef from its growing in flat, marshy laud; the flat, undrained 
lands, usually at the heads of streams, being called "pocosins/* 
These pooosins are covered with a low growth of gums, this pine, 
and an undergrowth of gallberry bushes, huckleberries and androm- 
edas, while in places there is more or less coarse, densely stooled 
grass and sedges. This land often appears to be on the point of 
becoming savanna land, should the drainage become more thorough 
or its surface be raised by an accumulating peat' The common 
names for the other trees of this region, which are being discussed 
as being at present of considerable economic importance, are widely 
known and. merely deserve mention: Oypreft {Thxodmm didinhum 
Rich.); yellow poplar (Liriodendron tulipifera L.); white cedar 
{Chamaeeyparis vpheroidea 8pach .), often called Juniper, a name that is 
also applied to a small shrub farther north. Although three species 
of aeh occur no distinction is made between them, each being called 
simply ash. These three species are the water ash {Fraxinm platy- 
carpa Michx.), whUe ash (F. Americana L.) and red ash {F. pub^cens 
Lam.). The first of these is a small tree confined in this State to 
swamps in the extreme eastern and southern partsi The other 
two are larger trees and occur in all parts of the State, either in 
swamps, along streams or in moist, cool places. 
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ORIGINAL DISTRIBUTION OF THE PINES. 

The distributiun of the pines and the respective area occupied by 
eaeii in this State has changed a great deal since the tirst explora- 
tion of the eountrv, 

IjONf}-i,EAF PINK (P. palvstris Mill.). — Tlio distributiou of no tree 
lias been more atiected tlum tliat of the long-leaf pine by the trans- 
formation from a wilderness to a civilized country. The long-leaf 
pine formerly extended over the entire area under consideration, 
growing upon the drier portion of the sand. In the southern 
and south-eastern counties it formed a forest of pine, unmixed with 
other trees, but in the northern and western counties it was confined 
to tho,saudy or gravelly drift along the higher and drier ridges, 
here intermixed with short-leaf pine and scattering oaks, while 
poplar and loblolly pine occupied the lowlands. 

Early in the last century the production of tar and turpentine 
was a profitable industry north of Albemarle sound, the commodi- 
ties being taken to Norfolk or Nansemond, Va., for market.* The 
crude turpentine was shipped to England and there distilled. The 
largest bodies of pine which then yielded turpentine were the one 
on "Sandy Ridge," lying to the north of Edenton, and another 
east of Chowan river, in Gates county, and extending nor'Ji into 
Nansemond county, Va. Before 1860 these had ceased to be of 
economic consideration, such trees as had withstood the fires and 
wind having been converted largely into building material. Now 
only isolated trees are to be seen here, scattered among black-jacks 
on the highest land. That they ever occupied much of the laud 
might be questioned but for the tar-kiln mounds with which these 
counties are studded, the land having now a heavy growth of lob- 
lolly pine, and the mounds even bearing trees of this latter species 
two or three feet in diameter. 

Southward these pines occurred only scattered over the high» 
sandy land lying between Albemarle sound and Washington. Now 
a tree of this species is rarely seen here. Between Washington and 
Newborn on a high sand ridge, with an area of 35,000 acres, 
was the finest body of pine in the Pamlico peninsula, but there is 

•Wui. Byrd, Wcstovcr MS., Petersburg, Va., 1S41. p. 27. (This manuscript was written in 1729). 
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now very little merchantable timber of this kind left on it. West 
of this body it occurred in Beaufort, Craven and Pitt counties, 
only thinly dispersed among the loblolly pines as farasKinston in 
Lenoir county, where on a suitable soil it again became the domi- 
nant forest tree, extending west as far as Enfield, and nearly 
to Raleigh. On the maritime saii'l hills Just within the sounds 
there was a narrow belt in Currituck county, and in Carteret a 
wider belt in the middle of the county, lying north and south, 
parallel to the coast. In Currituck it is now confined to the south- 
ern promontory which projects into Albemarle sound, and in Car* 
teret there are only several million feet of mill timber on the sand 
fidges opposite Bogue sound. From Carteret southward there was 
some nniformity as to its manner of occnrreuoe. It occupied a 
belt from two to twenty miles wide immediately on the coast; 
beyond that lay a poorly drained basin of variable width and 
broken contiguity, embracing oak flats and gum and cypress 
swamps. The long*leaf pine reappeared west of this and extended 
in an unmixed forest, broken only by river swamp, streams and 
occasional "juniper bays," to its western limits at Oeiry to ten miles 
west of Troy, and to Lilesville in Anson county. It is in this 
stretch of country that the largest areas lie which are either par- 
tially or completely denuded of all valuable tree growth and where 
a future growth is being entirely kept down by the systematic burn* 
ings to which those lands are subjected. 

South of North Carolina the long-leaf pine extends through 
Eastern South Carolina and Georgia, Southern Alabama and Mis* 
sissippi, and west of the Mississippi river it re-appears in the sandy 
uplands of the valleys of the Red and Sabine rivers in Louisiana 
and eastern Texas, where it reaches its greatest development. 

The quality of the wood of this pine varies considerably with 
the chMftcter of the soil on which it grows. Where the humus 
covering on the soil is thin, and the sand very deep, the tree has a 
coarser grain and a larger proportion of sap than where there is 
more organic matter in the soil, and it is not so highly silicious. 
The stocks with the coarser grain and larger amount of sap wood 
are distinguished as pUch pine, those with the finer grain and le^ss 
sap wood as heart or yelUnopine, The pilch pine yields turpentine 
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more aliuuUantly, can be worked for a longer time, and is less 
injured I>y repeated boxing and chipping. It is the more abund- 
ant in Onslow and Brunswick counties near the sea-coant, and on the 
highest sand hills of northern Bladen, Sami»son and Cumberland 
counties. The yellotr piney containing mostly heart wood, makes 
the finer lumber and is the variety sought for by lunibenneu. 

' Loblolly pine (7^. 7heda L.) was originally confined to tht- 
lower. and moister land, especially where it was loamy or slightly 
clayey, over the entire coastal plain region and westward beyond 
it about forty miles. While its limits have not materially changed 
it has increased it« acreage, occupying now some of the higher and 
more sandy land, especially tracts which have once been under 
cultivation and much of the moister soil once completely or par 
tially occupied by the long«leaf pine. Some original loblolly land 
which had a clayey or gravelly soil has been occupied by a hetero- 
geneous growth of oaks, the white, post and black oaks and 
the black-jack being those that form the greater poition of the 
hardwood growth. As in the case of the long-leaf pine, the 
quality of the wood of the loblolly pine varies considerably with 
the different kinds of soil upon which it grows, and these varia> 
tions in the wood and habit of the tree have given rise to the use 
of different local names which are applied by many persons through- 
out this region to what are considered by them different varieties 
of the "short-leaf pine," as the loblolly is commonly called. They 
are all, however, the same species (the loblolly pine) and their dif- 
ferences in quality of wood and appearance are due simply to dis- 
similarity of soil and other conditions which i&urround their growth. 
The principal kinds to which local names have been given are the 
following: 

(1). The nmmavii pine has a fine-grained (or sometimes coarse) 
wood, with a thin sap. It grows along the borders of deep swamps, 
or on mounds and hummocks within them, which are usually 
flooded during winter and spring. It grows with gums, cypress 
and ash, and is here the largest of the native pines, frequently 
attaining a diameter of 5 feet and a height of 130 to 140 feet, 
with a clear trunk of 80 to 90 feet It has a bright brown bark 
broken into large, smooth, rectangular plates. It is found from 
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Vii^nia southward, the best developed trees recently observed 
beiDg found on the Cape Fear river and its tributaries. South of 
the Gape Fear river they are not common. Some of these trees 
show on being cut that they are over 400 years old. 

(2) . The noavnp or $lash pinCf which is the most frequent form of 
the loblolly, has a coarse grain, with the sap wood occupying half 
or even more of the diameter. The tree is smaller and the wood 
not so highly valued as that of the prc^cediug, and ih also said to 
decay more rapidly. It is most common on the mqist or wet lands 
nortli of tlie Xeuse river, ulicrr it forms a compact forest; and 
through this region and in tlie adjacent parts of \ irginia it is 
the chief luniDor tree. 

(3) . The old-field pine is a growth of the loblolly pine which is 
often looked upon in the <outii-easteru ( (mnties as a tree distinct 
from each of the preceding. It is, liosvcvci-, only a vigorous, 
exceedingly coarse-grained loblolly pine, which, having grown very 
fast, lia.s only a small proportion of heart, logs 2 to 2h feet in diam- 
eter rafely having one-fourth of their diameter heart. Of this 
open-grained wood both heart and sap decay rapidly on exposure 
to the weather.unless painted or otherwise protected. But it is 
now being used very largely for indoor work, for which it is well 
adapted. 

SnoRT-LEAF PINK {Piwus echifioia Mill.) is found mixed with hard- 
woods on all the. dark, gravelly loam of the ^uplands and is there 
the chief lumber pine. In the eastern counties it was originally 
only scatteringly distributed, even in those adjacent to Albemarle 
and Pamlico sounds, where it was most abundant. From here it 
has been largely removed. South of Neuse river it was a rare 
tree, being found in small clumps interspersed among the long-leaf 
pines where the soil was inclined to be a dry or gravelly loam. 
Some trees on fertile soils become very large and have been 
removed for "tun timber." The wood of these larger trees is only 
a little coarser than that of the long-leaf pine; it is much lighter, 
though, and more brittle. On the sandy soil of !he coastal plain 
region it does not abundantly reproduce itself, and young trees are 
iineoninn)n. but on the uplands it is rapidly increasing and its 
young growth promises to play an exteu.sive part in the future 
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development of this section. As it has the smallest cone and 
shortest leaf of any pine in the eastern portion of the State it can 
be readily distinguished. This pine has a wide distribution, 
extending north to Massachusetts and wo«t to Kansas and eastern 
Texas. It always occurs mixed with hardwoods or other pines. 

Savanna pine cannot readily be distinguished from the lob- 
lolly in young trees, but mature trees are easily separated. It 
is a medium-sized tree, whose trunk holds its size well, being cov- 
ered with limbs and knots for the upper two-thirds of its height. 
The leaves are similar to those of the loblolly, but the bark is a 
darker brown and smoother. It is always covered with cones, 
which remain on for several seasons. These are shorter than the 
cones of the loblolly, conical, and usually have the scales closely 
oppressed. This species is of but little commercial value and is 
rarely used for the reason that the wood is coarse-grained and 
gummy, with a large proportion of sap wood, and the trees arc 
frequently unsound. The savanna pine has been but slightly 
affected by the causes which have operated to increase or diminish 
the distribution of the otlier {)iiies. Being sawn for lumber only 
by accident, and growing only on a few kinds of moil, and such 
soils us are unfit tor agricultural purposes, the amount of it stand- 
ing to-day is practically the same as formerly. 

FORESTS AND FOREST REGIONS IN EASTERN NORTH CAROLINA. 

The following descriptions uf the counties of the coastal j)lain 
region show, in a general way, not only the quantity of merchanta- 
ble timber now standing in the several counties, but also, when 
such figures were obtainable, the areas and character of such lands 
as have been lumbered. They also show the condition in which 
these lands were left after being cut over, and the kind of young 
growth which is succeeding the one removed, whether it be the 
same or a different kind, and give such tracts as have been burnt 
over after lumbering, on which the tender young growth and trees 
which might serve for seed trees have been partially or completely 
destroyed. 

The acreage of the various kinds of timber, excepting the long- 
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leaf pine, is prepared from iDformation furnished by county officials, 
lumbermen and residents familiar with the lauds of their respective 
sections. The amount of standing long-leaf pine is* an estimate 
based on the number of barrels of rosin produced in each county, 
the unboxed round pine and the abandoned orchard also being 
taken into consideration. These figures were corrected in some 
instances by the estimates obtained direct from the acreage of stand- 
ing pine, the figures for such acreage coming from county records 
which show the character of the timbered lands of the townships. 
Besides this a thorougli personal examination was made of the 
condition of the timbered lands in different sections of each county. 

The counties, he^iiinni^ with thone that lie nearest to the coast 
and proceetlin<^ inlaiul, have been grouped according to the char- 
acter of their dominant economic timbers as they stand at the 
present time. 

Thk bkabuakd region lies along the coast or but a short dis- 
tance inland. It has an elevation of from 10 to 100 feet above 
the sea-level. Its average altitude, however, is not over 30 feet, 
and the only points which attain au elevation above 70 feet are 
a liAe of drifting sand dunes along the north-east coast, which 
in places are over 100 feet high.* The counties included in this 
region are Columbus, Brunswick, Pender, Onslow, Duplin ( 'urteret, 
Jones, Craven, Pamlico, Beaufort, Hyde, Dare, Tyrrell, Washington, 
Chowan, Perquimans, Pasquotank, Camden and Currituck. These 
counties have loblolly pine as the dominant forest tree, though in 
the most southern ones there is considerable long-leaf pine, and 
there are numerous swamps with a growth of sweet and black gums, 
cypress and white cedar. 

The inland loblolly pine region, which lies along the Neuse 
river and north of it, farther inland than the seaboard, embraces 
the counties of Gates, Hertford, Bertie, Martin, Pitt, Greene, Edge- 
combe, Wilson, Lenoir, Wayne and Johnston. Their elevation is 
slightly higher than that of the seaboard counties, and will aver- 
atre between 100 and 150 feet, being higher toward their western 
borders. Their upland growth is nearly all loblolly pine, except 

•Oeoiogy of Nofth Cwtf in*, W. C. Kerr, Vol. I, 1875, pp. 
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that in Lenoir, Wayne and Johnston counties there is considerable 
long-leaf pine. There are few swamps except along the streams. 

The PINE-BARREN REGIONS. — The counties containing the larger 
portion of the pine-barren areas are New Hanover, Sampson, Bladen, 
Robeson, Cumberland, Harnett, Richmond and Moore. These lie 
south of the Neuse river and just west of the southern seaboard, 
exceptiug New Hanover, which is situated at the mouth of the 
C^pe Fear river. The altitude of these counties varies between 
about the same limits which were given for the inland loblolly 
pine couuties. Long-leaf pine or the sand black-jack, which has 
largely replaced it, is the characteristic growth of these counties. 

The TUAN81T1UN iiE(;i(>.\. — Nash, Halifax and Noitlianipton 
counties form a tier of counties which are transitional l)et\voen tiio 
loblolly uplands and the hardwood hills. Thesein their wcistcni por- 
tions have an altitude of from 200 to 400 feet, while their eastern 
])ortions lie at a lower level. They liave no swamjis except narrow 
strips of alluvium lowlands alon*i; the .streams, wliieh are subject to 
overHow. Montgomery, Chatham and Wake form another tier of 
transitional counties. They lie partly in the long-leaf pine belt 
and partly in the hardwood hill country. The western portions of 
these counties reach an altitude varying from 450 to 700 feet; hut 
along the streams and in the more easterly portions their altitude 
IS considerably less.; . 

tHB SBABOASO RBGIOIV. 

BuuNswrcK COUNTY has in its western part 4,000 acres of white 
cedar land, most of it located along Jumper creek, Green swamp 
and its ramifications, and 20,000 acres of excellent cyprr?=s and 
loblolly pine lands which have never ^)een lumbered. The lum- 
bered districts lie in the northern part of the county along the 
W. G. <fe A. R. R. and in ,the northern arms of the Green swamp, 
which are tributary to the Cape Fear river. Much timber has 
also been rafted out by way of Waccamaw river from the extreme 
western part of the county to the mills at Georgetown, S. C. The 
oak lauds bordering the numerous swamps are equal in area to 
the cypress lauds and are destined to become very valuable. The 
entire swamp area is 166|000 acres, one-half of which is gum 
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swamps and cane brakes. The ( iittiiig has been done gradually in 
these swamps and the yDiiug grow tli is in a fair condition. The 
lonpf-lenf pine lands iii- in thr .southern nnd ('i^-ntral part.s ol the 
• <.<>iintv and consist mostly of tur|irntine orchards either still being 
worked or now aV>andoned. There are in this county 130,000,000 
feet of staiHlinu long-leaf pine. 

CoLi MULs coi NTY has in its southern and eastern parts, along 
Waccaniaw river and the lake swamp and in (Jreen bay, some 
very tine cypress. These bodies have in part been lumbered. In 
White and Brown marshes and in the western section of the 
county, along Lumber river and Big swamp, there are large tracts 
of uulumbered cypress lauds. The total area of cypress in the 
county is about 3'2,000 acres. In Green bay swamp, from which 
large quantities of white eechir have already been taken, there still 
remains a great deal more. There are 60,000 acres of swamp lauds 
in the county. On the level pine flats there are between ten and 
twenty thou.sand acres of loblolly pine, largely second growth, 
very little of which has ever been cut. The long-leaf ])ino lands 
lying in the central ami nortliern portions of the county have 
145,000,000 feet of merchantable pine standing on them. 

DviM.iN (ot NTY contains about 12,000 acres of ( V press swamp 
iilong the North East river and its tributaries. Adjacent to the 
streams much of the best timber has been culled or picked over. 
The remaining merchantable cypress lies principally along North 
East river, Back swamp, Goshen, Lock wood and Cypress jjocosins. 
There are excellent water oak, willow oak and swamp chestnut 
oak in the flats bordering the above-mentioned swamps and 
Angola bay. There is some ash and yellow poplar, but the wood 
of neither tree is bete of a superior quality. Over one-half of the 
Bwamp area, which amounts to about 38,000 acres, is covered with 
•compact forests of black and sweet gum and tupelo. The loblolly 
pine, which is largely second growth, occupies about 50,000 acres. 
There is still some rosemary pine on the more fertile lands around 
(he smaller swamps. The quantity of standing long-leaf pine is 
uot large, only 68,000,000 feet. This county and Pender have 
furnished a great deal of timber for the Wilmington mills. 

pENnsR cocKTY. — Several of the swamps of this county are 
2 
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continuations of the swamps of Duplin which lie along the North 
East river. Besides these there is Holly Shelter swamp, a large 
swamp in the eastern section of the county and extending into 
Onslow county. There is altogether 15,000 acres of cypress laud, 
one-third of which has been culled, the larg^t and finest trees 
having been cut out to make drawn shingles from them. The 
finest cypress is located in Holly Shelter and the North East river 
swamp. Angola bay, lying partly in this county and partly in 
Duplin, covers 120,000 acres. Through this swamp there are 
extensive areas which have a very poor, stmdy soil and are covered 
only \vith reeds and brambles and the savanna })ine. There is a 
cou.sidcrablc area of water oak and swamp white oak flats border- 
ing the swamps. The swamp area is about 100, UUU acres. The 
loblolly is largely bucoiui growth and orcupics the flat pine lands 
of the middle .section. There are 90,UUi),000 feet of long-leaf pine 
standintr in the countv. 

Onslow bounty. — Althong)) this county has a very large swamp 
area, over 100,000 acres being swamp, only about 4,000 acres of it, 
consisting of narrow strips along the streams, can be called cypress 
land. Both White Oak swamp and Holly Shelter swamp are 
fringed with a broad belt of swamp white oak and water oak tiats. 
At least one-third of these swamps is "gladey," being covered with 
gallberr^' bushes, or cane brakes aud a scrubby growth of savanna 
pines, and has a soil of sand that is exceedingly barren of fertility 
and forests. There are no extensive areas of heavily timbered 
gum swamp in the county. Loblolly lands, covering 5S,000 acres, 
occupy the greater part of the center of the county, while the 
long-leaf pine lies chiefly in the north-western part. There are 
60,000,000 feet of the latter standing. The sand hills adjacent to 
the coast, formerly covered with long-leaf pine, are now almost 
denuded. In parts of the county near the coast there is a scatter- 
ing growth of red cedars. They are, indeed, in this and Carteret 
counties more abundant than in any other portions of the State, 
but are generally found in considerable numbers on all the 
"banks" and islands .skirting the coa.st. White cedar occurs in 
several "bays" in the western section of the county, and forms the 
growth of a "bay" of considerable size near the source of White 
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Oak river. The toblolly ami cypress liave been removed to u large 
extent from the territory draiued by Whit© Oak river. Lumber- 
ing has only lately begon, however, in other parts of the county. 

Carteret couxty. — ^There is now found in Carteret county 
scarcely any cypress suitable for mill purposes. The loblolly pine 
area is about 30,000 acres, over one>half of which have been lum- 
bered. In southern Carteret, near the coast, there are 20,000,000 
feet of long-leaf pine, all consisting of timber standing in aban- 
doned orchards. In the eastern section of the county there is an 
open pocosiu of 80,000 acres, bordered with oak flats, but farther 
in only poorly timbered with savanna pine or in places entirely 
open. 

Craven county. — Although extensive lumbering has been car- 
ried on in this county for over half a century it has large tracts of 
second growth of loblolly forest which have never been cut into. 
The long-leaf pine was first removed and was rapidly replaced by 
the loblolly pine, except on the high, sandy lands lying north oif 
the Neuse river. Most of the lumber now manufactured in the 
county is from this latter pine, although for some mills the savanna 
pine furnishes a great many logs. There are nearly 200,000 acres of 
swamp in the county, the Dover swamp, lying in the south-western 
section, having an area of over 120,000 acres. This swamp is 
sandy, and in the interior is covered with an open growth of the 
savanna pine and occasional cane brakes. It has been partially 
lumbered.. The other swam[)s are fringed with swamp chestnut, 
oak or water oak flats, which have never been cut into. Besides 
the swamp lands there is a great deal of loblolly i>ine land south 
of the Neuse, which has been more or less cut over. North of the 
Neuse the loblolly pine lands are in about the same condition as 
on the southern side. There are in the county probably 38,000 
acres of unlumbered loblolly pine land. The supply of cypreas 
and ash in the river swamps is nearly exhausted, Swift creek and 
Trent river being now the principal sources of supply. 

Jones county lies between Craven and Onslow counties and is 
penetrated by some of the largest swamps in this region. Dover 
swamp lies in the northern part of Jones, and White Oak swamp 
covers a large part of the territory south of the Trent, which flows 
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through the center of the county and with its tributariee drains 
nearly its entire area. In the extreme eastern part lies the great 
pocosin of which Catfish lake is the center. This pocosin, extend^ 
ing eastward, occupies under different names much of the territory 
of southern Craven. All of these swamps in their interior have 
considerable trncts of land entirely untirabered, or covered with 
scatkM'ing savanna pines, siiiall maples and gums, and liave a laii^e, 
uuproduetive soil of silt. Tliev are, for the most |)art, bordcn il by 
extensive oak flats, thonirb around White Oak s\vanij» there are 
still large (piantities of yellow jioplar, ash and eypress. The cypress 
alonir t])e Trent river has been largely removed. The ( ntiic swamp 
area in tlie county approximates 1 'ia.OOO acres. Excepting some 
narrow strips of sand lulls lying parallel to the Trent river, which 
have a few million feet of long-leaf pine on them, the rest of the 
county consists of Hat, loblolly pino laiirl^^. which have been largely 
cut over. There are between 25,000 and 30,000 acres, mostly lying 
in the western part of the county, yet in a virgin .state. Thi.s 
county yearly supplies several million feet of logs for the mills at 
Newbern. 

Pamlico county has 3,000 acres of white cedar swamp, partly 
lumbered, lying near Yaiidemere and along the western edge of 
Big Gum swamp in the northern part of the county. There are 
7,000 acres of cypress swamp, over half of which are lumbered. 
This cypress swamp lies near the mouth of Bay river and in Gum 
swamp. The remaining swamp area is heavily timbered with yel- 
low ]>oplar, gums, chestnut oaks and water oaks. The soil of these 
swamps, though inclined to be peaty, is exceedingly fertile. The 
loblolly formerly covered all the rest of the county with the excep- 
tion of a narrow strip of high, sandy land in the north-western sec- 
tion, which, in the character of its soil and the kinds of trees which 
grew on it, approached tin ])iiie barreu.s. Tlu rt is now, however, 
no nicrchantahlc long-leaf }»in(' in ihv county and not more than 
10,000 acres of loblolly pine .suitalilc for milling purposes. The 
central part of Rig (iuni swam}» is open, covered with scattered 
.savanna pines and an undergrowth of gallberries, huckleberries, 
braml)les, etc. 

Bkaufoht colnty. — There is some cypress along Chocowiuity, 
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Blount and tlio other streams of tlie county, but the supply is 
rapidly being exhausted. The loblolly pine, which had an original 
area of over 100,000 acres, has been largely removed except in the 
north-eastern section. Much (»f the best oak in the county has been 
converted into staves for the West Indies trade. 

The Pamlico peninsula, consisting of the counties of Hyde, 
Dare, Tyrrell and Washington, is largely swamp, having over 
1,000,000 acres of swamp in it. The uplands consist of narrow 
strips surrounding the swamp and laud which has been drained 
around lakes Phelps, Pungo and Mattamuskeet. Around the east- 
ern edge of the swamp and enclosing the sound is a narrow strip 
of treeless sand dunes. Much of the soil of the swamp, especially 
in Dare, Hyde and Tyrrell, is peaty and covered with a growth of 
white cedar and bays. There is estimated to be abont 40,000 acres 
of white cedar now in the swamp. The cypress acn aj:,^v is not near 
so large as formerly, but there is still a large amount standing. 
The largest bodies lie in Tyrrull and. Washiiiotou counties. The 
cypress lands, too, are the most fertile, uimI have to a large extent 
been drained and put under eulii vaiion. Along the outer edges 
of the swani{»s are oak tints, which in Hyde are very i xt» iisive. 

The noi thd ii portions of Dare, Tyrrell and Wasbiuiitoii. border- 
ing on the sound, have a growtli largely of loblolly pine with some 
oak lowlands. The standing pine has been removed from over 
half of this area, which i< ihnut 100,000 acres. In western Dare 
there are also extensive tiactii of pine lands which exteu<l into 
Beaufort county. Much of the swamp in Washington and Tyrrell 
counties is thinly timbere«l with the savanna pine. There is a 
great deal of soft maple and yellow i)oplar scattered through the 
swamp, and in places on the most fertile soils are considerable 
quantities of hickory, both the sUag-bark and white-heart hickory. 
Lumbering has been one of the leading industries of these coun- 
ties for a great many years, the numerous canals and streams which 
penetrate the region affording great facilities for removing timber. 

The counties north of Albemarle sound arc so similar in the 
character of their forests and soil, and are so closely connected with 
each other, that they can best be described as one body. Five 
counties occupy this territory, Chowauy PergmmanH, Pasquotank^ 
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Camden and Curriiuckt lying from west to east in tlie order named. 
All except Chowan are penetrated in the northern parts In- the Dis- 
mal swamp, or arms of it whieh lie on the boundary between thitS 
8tate and V^irginia. About 0 >,(KK) acres of Dismal swainp area lie 
in these counties. Although the swamp varies a great deal in 
character of soil, most of it is peaty and was formerly covered by 
a heavy growth of white cedar. All of this cedar swamp has been 
lumbered, except about 8,000 acres, and about 8,000 acres have 
been repeatedly burnt over, effectually destroying all trees, and in 
places burning out the soifto a great depth. There were some na> 
row tracts of cypress in these swamps, and also in the swamps 
along the streams, but the ey press, like the white cedar, has been 
largely removed. These streams rise in the Dismal swamp and 
flow southward, cutting this territory into long divisions, forming the 
natural boundaries of the counties and convenient water-ways for 
removing timber along them. Oalv was at one time abundant, but 
the tiiicst has been cut out for staves and to supply the Norlulk 
na\ y y;irds. Tlx' finest piiic also was removed muuy years ago for 
use in the navy yards. 

The construction of two canals, the numerous natural water- 
ways, and later a railroad crossinix lliese at right angles, asso- 
ciated with the nearness of Xorlolic and the facilities ollered 
tbrro for the shipment and marketing of lumber, had, as early 
as 1850, built up a large trade in timber and lumber from 
these counties. The lumber which is now manufactured is almost 
entirely from the loblolly i»ine. During the past decade there has 
been shipped from this section in the log over 800,000,000 feet 
])oard meai^ure, while ncarlv as much more has been sawn bv local 
mills; but such is tiic wonderful recuperative power of the loblolly 
pine forests on a suitable soil that now there remains not less than 
25,000 acres of merchantable pine. The production of timber in 
these counties is, however, not one-half of what it was ten years 
ago, and sooner or later the annual output will be reduced to the 
increase in the forest by the growth each year. 

These regions around the Dismal swamp were about the south- 
ern limits of the economic distribution of the holly, the trees reach- 
ing here a large size. Large (quantities of holly, dogwood and soft 
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niji^)le have also hoen removed, but there is still a great deal left. 
Some sandy ridge.s near the iiiidillc ol Iheae eouuties were ouce cov- 
ered with long-leaf pine, but theit; are scarcely any trees of it left 
now. The area of these counties is 7.>(>,UuO acres, over U-j,000 of 
which are in swamps. The savanna pine is found at intervals 
through tiie swamps, and extends into Southern X'irginia, as does 
the tupelo gum. Some of the c\ press lands are largely timbered 
with gum.s. The < til. for the most part, is sand or a sandy loam, 
hut in the Dismal swamp, where it is not peaty, it is usually com- 
po.sed of fine silt. The timber lands of the«e counties have, as a 
rule, been more thoroughly lumbered than any others iu the State. 

THE INLAND I.OBI.or,I.Y PINK REGION. 

Gates ("ounty, like the region just described, lies on the Virgima 
line, and has the extreme eastern part lying in the Dismal swamp. 
The Chowan river, which forms the southern and western boundary 
of the county, has along its entire course a narrow swamp. There 
are 20,000 acres of white cedar lands in this swamp and several 
thousand acres in the Dismal swamp which are untimbered. The 
little cypress still standing in the county lies along Bennett's creek. 
Loblolly pine, which occupied the central and eastern parts of the 
county, growing on a sandy loam, has been removed, except between 
ten and twentv thousand acres which are in small tracts. In the 
western part of the county is a high sand ridge resembling the pine 
barrens. The long-leaf pine has been removed from this and an 
open growth of loblolly and short-leaf pine with black-jack beneath 
them has taken its place. In the extreme north-western portion 
there is a strip of bright-colored loam soil, timbered with a heavy 
growth of post, black and 'red oaks.. Most of the timber cut from 
this county is transported to Virginia. . 

Hertford county is the first of a number of counties lying in 
the pine uplands which has no large swamps. The eastern and 
southern parts of the county have a sandy loam soil, in places 
silty and very compact, which was covered with a dense loblolly 
pine forest, now largely lumbered, through which were interspersed 
narrow strips of white and red oak lands. In the northern part of 
the county there is more oak and dogwood mingled with the pine. 
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There are about 2."),000 acres (»i luihiuibend lolilolly pinr land. 
Tlie eypr('s<, which isoonfined to the alhivial \niu\ nUnig Llie j-hx am?;, 
is more abundant along the Ahosky and Pottecasy than any other 
streams. 

Bkhtie rorvTY has a soil and irrowtli similar to (hose of Hert- 
ford codiity, consistiiifr for the most j»art of U|)hind lolilolly piue 
lands. Jn the suutlicrn j»art. however, it is skirtt'fl l)y the Koaiiokf 
river, whieh is Itorilered witli a hi-oad swamp still haviiiu large 
quantities of wliite and red oaks, ^nims, maple, eottonwood, hickory, 
sycamore and ehns and some ash and cypress in it. There is also 
some cypress along Cashic and Iio(juest creeks. Although the tim- 
ber yield of this county has been very large for a number of years 
there arc now .standiiiii: nr),00i» acres of unlumbered loblolly piue. 
Early in this century Hertie (*ounty was known as the " pine forest," 
on account of the density and excellence of its forests of this tree. 

Maktin colnty lies south of Bertie on the opposite side of the 
Roanoke. Its soil is similar to that of the last described counties, 
but the Roanoke river swamp is less continuous, being confined to 
several bends in the river iu the eastern ]>art of the county. Along 
the river there are sonic narrow sand ri<lges, now covered with 
black-jacks and small post and red oaks. The remainder of the 
forest area is loblolly pine land, about two-thirds of which has 
been cut over. The county is the seat of extensive milling opera- 
tiona. 

Pitt county, being drained iu the northern and eastern parts by 
the Tar river and Urindle creek, one of its hn</ t tributaries, has 
for many years furnished large quanties of timber for the mills at 
Washington. i\long all the streams are large stretches of cypi*ess 
swamp and oak lands, tlie latter fonning virgin forests and the for* 
mer only partially lumbered. The loblolly pine near the lai^er 
streams has been extensively cut. In the sfnitlu rn and western 
sections the soil becomes more sandy, and the original growth, long- 
leaf pine, has l)cen replaced by loblolly pine, mixed with a low 
growth of oaks. The loblolly has never been removed from this 
section. 

Greene county, which lies just south of Pitt, has in the north- . 
ern parts a soil similar to that of the adjacent portion of Pitt, and 
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is cnvered with similnr forer^ts. ]n the !^outlu'rii .section the soil is 
more sandy and tliorc an' iniiin rous sauil hills, af>|)roaching- the 
pine hnrrons-, now lu arly (U'liuded of the lonc-lenf [tine, which was 
once ahuiulaiit, and largely covered with sand blaek-iack>. Along 
Conteutnea eroek and its mniiorous tributaries, wliich drain the 
entire county, are extensive tracts of cypress swaniiis. In the 
northorn part of the county these swamps, whicli extend over into 
I'itt, have been hut little lumbered; in the central portion, however, 
exploration has been carried farther. About one-half of the forest 
lands, or 30,000 acres, is still covered with merchantable loblolly 
pine. 

Edoec-ombe and Wil»un cni NTiKS iic west of those last described 
and have an average elevation of about oO feet higher than that 
of these counties. Their soil is considerably drier and more sandy 
than that of the section to the cast of them, being a sandy loam, 
which in places passes almost into .sand. Tlie long-leaf pine, which 
primarily occupied these lands, has been lai^ely destroy e<l and a 
scattering growth of loblolly pine, with an undergrowth of low 
post and red oaks and dogwood or thickets of black-jack oak, have 
tak-en its place. There are along the streams occasional strips of 
cypress swamp which have not been lumbered and there is a con- 
siderable quantity of other swamp timber, sweet and black gums, 
tupelo, soft maple, and occasional overcup and chestnut oaks. 
Although over one-half of the area of theso counties is under cul- 
tivation, there is still standing a considerable quantity of mer- 
chantable loblolly pine. 

Waynk, another of the loblolly pine counties, has in the section 
contiguous to Wilson county a soil and fore.-^t similar to those of 
Wilson, but south of the Neuse river, which Hows through the 
centre of the county, there are extensive tracts of |)ine barrens, 
stripped of pine and covered with sand black-jack oak or com- 
pletely denuded. Skirting the Neusc river and its tributaries are 
tracts of swampy alluvium, on which there are still merchantable 
gums and oaks, and in places cypress and ash. The loblolly pine 
(rosemary), which was once abundant along these lands, has for the 
' most part been removed. There are several small white cedar 
*' bays" at diffei*ent places in the county. The loblolly pine, except 
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that almii:: ihv Ntroams, is all second iirowth and forms open forests. 
About rme-tiUli of tho wood land, or :i(i,(K)() acres, is loblolly pine 
fit for mill timber When removed this loblolly pine is apt to be 
succeeded by small o.iks. There are now standing iu this count}' 
probably 30,000,000 feet of scattering long-leaf }.ino. 

Lenoir corxTY is situated on the Neuso just below Wayne, and its 
swamp lands along the Neuse are of the same character and in a 
similar condition. The extreme southern and western parts of 
the county are very sandy, and iu places on the ridges there are 
important bodies of long-leaf pine, or black-jack oak, which in 
places has replaced it, while between the ridges there lie very nar> 
row alluvial or peaty bottoms covered with a growth of swamp 
timbers. Scattered through the county are plains, at times inun- 
dated, on which there is a growth of oaks, maples, elms and ash. 
The eastern section is flat loblolly pine laud covered with a heavy 
growth, except near the river; but there are scattered through this 
loblolly j)ine forest small pocosins covered with savanna pines 
and a variety of shrubs. There are about 30,000 acres of loblollv 
pine and 30,000,000 feet of standing long-leaf pine in the county. 

Johnston coi nty lies west of Wayne and is also drained by 
the Neuse. Along the river and its nunicruus tributaries tliere 
arc the us>ual .slrips of swanipy alluvium covered with swamp 
tiiidjers. In the eastern and soutliei n parts of the county the soil 
is a sandy loam, which Ix-comes more loamy toward the nortii and 
west, and the surface in these sections is more rolling and hilly. 
The timber on this loani consists of long-leaf pine, mixe<l with 
oaks and loblolly pine, and in the southern section near the river 
there are (piantities of valuable loblolly pine. There has been 
very little milling done in the county, but considerable timber has 
been rafted io mills down the river. The Jong-leaf pine is being 
very rapidly replaced by the loblolly pine, the amount of the 
former now standing being only about 160,000,000 feet. 

THE PINB-BAIIREN KBGION. 

In Konr.soN r<M ntv there is along the <lark loam lands of the 
Lumber river 28,000 acres occupied exclusively by the loblolly 
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pine. This pino is 'u) ill stages of growth, and is gradually taking 
the place of the long-leaf i»ine as the latter is beiug destroyed by for- 
est fires or otherwise. Many of these tractSs covered with loblolly 
pine appear, however, to have always been occapied by this tree 
which here forms, on soil sufficiently moist and loamy, small clumps 
of unmixed growth frequently 100 acres or more in extent. These 
trees are coarse-grained, largely of sap wood, and are from two 
to two and one-half feet in diameter. None of these have ever 
been cut for lumber. In Big swamp there is probably 5,000 acres 
of loblolly pine, which is largely of the nmmary variety, mixed 
with large gums and cypress Xtees, Only a part of this swamp 
has been lumbered. The area of the gum and cypress swamps is 
about 30,000 acres, lying in \\\g swamp and its tributary marshes, 
Flowers swamp and the other swamps along Lumber river. There 
has been very little lumbering done in them. There are no exten- 
sive oak Hats in the county and little ash or poplar. On the long- 
leaf piue uplaiuls, lying in the souiiieiii and nortlu rii sections of 
the county, tliere are 280,000,0()() feet of merchantable timber. 
The pine lying immediately along tlie railroads has been to a large 
extent removed. 

Bl.\I)EN county has alMxit r2,i)0() acres of cypress land lying 
along Brown marsh, Big swamp, ( ape Fear river. Colly and Turn- 
bull creeks. About 4,000 acres liave been more or less thoroughly 
lumbered ; and there are about .•i,.')0() acres of white cedar swamp, 
which have to a large extent been cut over, but were left in a fair 
condition. This latte r lies i!i Big Juniper buy and various smaller 
bays on the north side of the Cape Fear. Theie are large tracts 
of untouched oak flats and gum swamps mostly in the southern 
and western parts of the counter. Good ash, except in the smaller 
swamps, is becoming scarce. This county has a swamp area of 
about 55,000 acres. The loblolly pine, except along the swamps, 
is usually scattering. There cannot be less than 10,000 acres 
occupied by this pine, only the finest and laigest trees having been 
removed. The long-leaf pine lands of Bladen have been very 
badly treated. On either side of the Cape Fear river there are 
extensive tracts of "pine barrens," on which this pine has been 
very largely destroyed, so that it is really waste land. But there 
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is still about 308,000,000 fret oi' staiKliiij^ long-leai" pine, l>'iug 
chieliy in the western and soutliern parts of the county. 

New Hanovkr coi nty lies immediately on the coast, and con- 
sists largely of pine barrens. The long-leaf ftinc has beea for the 
most part removed or destroyed. There are still, however, several 
million feet standing in different parts of the county, lii the 
northern part ah •no; the North East river there is some swamp 
land timbered with gums and some oak. Smith's island, which 
lies at the southern extremity, is densely timbered with a growth 
of hardwood6, lai^^ely water and live oaks, interspersed with pal« 
mettos. 

Cumberland county, like the northern part of Bladen, lies 
laigely in the sand-hill region and contains considerable areas of 
"pine barrens," from which the original long-leaf pine forests have 
been removed. In the eastern part of the county there is some 
white cedar along the streams or occupying small swamps, and 
along most of the deeper streams there is cypress. There are no 
extensive bodies of merchantable oak or loblolly pine to be found. 
In the eastern part of the county the long-leaf pine has been largely 
cut out, but west of l^Xyetteville it forms extensive forests, extend- 
ing nearly to the Moore county line: and there are probably 310,- 
000,000 feet of standing long-leaf pine in this region. 

Harnett ( ui nty is situated north of Cumberland, and that 
part of it lying soutli ol ilw Cape Fear river, which divides tin* 
county into northern an«l soul hern halves, is a continuation of the 
rollino sand-hill count ly with its pine barrens of Cumberland 
county. The larger part of these pine lauds is in an exceedingly 
bad condition, having been burnt over until there are extensive 
tracts entirely denuded of all tree* urowth. Tliere is very little 
cypress to be found in the county. North of the Cape Fear river 
the country merges into the dark loam uplands covered with a 
young growth of oaks, dogwood and loblolly pine, which are 
replacing the long-leaf pine. There is only about 200,000,000 
feet of long-leaf pine now standing in the county. Harnett county 
furnishes some timber for the Wilmington market, last year it 
having been estimated that about 1,500,000 feet, board measure, 
of long-leaf pine timber was rafted down the (kpe Fear river. 
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fcjAMPsox COUNTY.— The oak lauds of Sumpson lie in the norths 
em part of the county and are covered with a growth of young 
white -and post oaks. There are no large bodies of water or chest- 
nut oak fiats. The cypre5ss and gum swamps lie in narrow strips 
aloiisr Black river and Big and Little ( ohary cn^< ks The anluni- 
bered cypress lands cover about 8,800 acres, ainl aliont an equal 
area has been cut over to obtain timber for tlie \\'iluiington mar- 
ket. The long^leaf pine lies chiefly in the southern and central 
parts of the county. The standing pine amounts to about 330,- 
000,()()0 feet. The loblolly })ine, largely second growth^ is scat- 
tered through all sections of the county and occupies about 35,000 
acres. This county has for many years furnished a lai^e part of 
the timber that is carried to Wilmington. 

Richmond c^ounty. — ^The larger portion of this county may be 
described as being typical sand-hill countr}% the surface being 
undulating and even hilly, and the soil sandy; the sand often 
being many feet deep. In the extreme western part there is along 
the Pee Dee a narrow strip of alluvial swamp, h^vily timbered 
with red, overcup and chestnut oaks, red maple. and hickory. In 
the eastern part of the county there are white cedar, gums and 
cypress of inferior quality along the streams. The long-leaf pine 
which covers the remainder of the county has, over the larger 
areas, been removed when adjacent to the railroads. Lumbering 
is, however, largely carried on in the northern part of the county 
at the present time, and extensive bodies of timber still remain 
there and in the eastern section. There remains probably 220,000,- 
OOO feet of standing long-leaf pine. 

Moore county lies north of Richmond and has in the southern 
part, along the sand hills, a similar soil and topograpiiy. This 
section, embracing the southern two-thirds of the county, is cov- 
ered with long-leaf pine and is the seat of the largest long-leaf 
pine industry in the State at the present time. In the middle 
portion of the county, whei-e the soil is more loamy, there is con* 
siderable post oak and small hickories mixed in with the pine 
along the hill-sides and yellow po[>lHrs and a few loblolly pines 
along the lowlands. The northern third of the county has u 
loamy soil covered with a growth of hardwoods mixed with long- 
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leaf and short-leaf pines. Although extensive lumbering opera* 
tions have been carried on in these pineries for the past fifteen 
years, so that all timber near existing lines of railroad has been 
removed, there are probably 320,000,000 feet of loug-leaf pine still 
standing in the county. The long-leaf pine is succeeded in this 
cou'nty, as is the case in Richmond, by sand black-jack oaks. Tn 
the very sandy [)art8 of the county there is only a little loblolly 
pine, with small cypress trees and some white cedar scattered along 
the streams. 

THE rmAvsmov rboiom. 

NoKTHAMrxoN cuLNTY is situated on the boundary between the 
loblolly pine uplands and the hardwood hills which cross the west- 
ern third of the county. The loblolly is mixed in places with scat* 
tered jsliort-leaf pine, and is, except along the swamps and streams, 
very largely a second growth. It has never been lumbered. The 
southern and western boundary of the county is the Roanoke river, 
and along its entire course there is a strip of alluvial swamp from 
one to three miles wide, covered where there have been no clear- 
ings made with a heavy growth of trees similar to that along the 
saine river in Bertie county (p. 20). 

Halifax county. — ^The eastern half of Halifax county, like the 
greater part of Northampton, is a fairly level region, with an aver^ 
age elevation of but little more than 100 feet above sea-level. The 
soil is generally a sandy loam, and the forests of this region con- 
sist mainly of loblolly pine with the short-leaf pine, post oak, Span- 
ish and white oak interspersed. On the northern boundary of the 
county along the Koanoke river lowlands, which are of less extent 
on this side of the river than on the nortbtiii side in Nortliauipton 
county, arc at intervals iorests of black gum, sweet guru, wd iiiapk', 
elm, rtil oak, ash, sycamore, liackherry, and other df ridmius trees. 
Occasiuiially one finds on j»ortiuiis of tliuse fertile lowlands, the cul- 
tivation of which cea.sed some fifty years ago, vigorou'^ hut scatter- 
ing black walnut trees nearly 2 feet in tliariictci and more than ")0 
feet high. Beech creek, likewise, witli its larger atiluents, Marsh and 
Beaver Dam creeks, Iiave along their courses some ash, cypress, 
gums and tupelo, and these streams are bordered in places with 
extensive fiats of scarlet, chestnut, overcup and willow oaks. The 
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western half of the county is quite hilly, as are also the western 
portions of Northampton and Nash counties. The soil, while 
sandy, gravelly and pebbly in places, is in general much more 
clayey than that of the eastern section. The forests of this west* 
em half of the county are mostly oaks, hickories and other hard- 
wood trees, with a few scattering short-leaf pines. 

Nash coim v has a soil and topography much reseinl)ling those 
of eastern ^\ aki . l)oing a rolling country, hilly along the larger 
streams and having a light loam soil. The growth, also, is like 
tiiat of Wake, coiisiytiiiu of scattered loug-lcaf pines, ahout 'iO,!!!!!).- 
000 feet, board measure, standing, which is rapidly }>eiiig r( j)lared 
by loV)lolly, or on close soils by oak.«<. dogwood and liickories. The 
long-kaf pine extends west to tli< clay hills; on which the 
hardwoods of the uplands are mixed with short-leaved pines. There 
is more iobloUy pine here than in Wake, both original growth and 
second growth. There lias been very little lumbering done in the 
county except immediately along the lines of the railroads. 

Montgomery county, lying west of Moore, has iti th(> eastern 
part, on a loam soil, a heavy growth of Inng-leaf pine which has 
never been lumbered. This growth toward the middle of the 
county is mixed with short-leaf pine and hardwoods, and there the 
hardwood uplands begin. This is the finest body of pine for lum- 
her now in the State, having been worked for turpentine for only 
four or five years. There are <338,000,000 feet of long-leaf pine in 
the countv and about 40,000,000 feet of short-leaf. There are 
some extensive bodies of hardwoods in the Uwharrie mountains in 
the western section. 

Chatham county now has an inconsiderable amount of long> 
leaf pine in the extreme south-eastern section. Its place has been 
taken as it was removed by a heterogeneous growth of oaks and 
the short-leaf pine. In the middle part of the county there are 
along the ridges short-lcal pines and haidwuods, while the low- 
lands along the Haw and the Dcejt rivers are timbered in most 
places with (tak>. maple and loblolly pine. 

W\\Ki; (oi NTv has in the eastern )>ai t consi(l( ral)le long-leaf pine 
still standing, mixed with a young ami vigorous growth of oaks 
and dogwood. The soil is lor the most part a reddish loam, iutcr- 
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sperseJ with sandy ridges, on whicli the long-leaf pine, where it 
ha< not boon replaced by black-jacks, is more abundant than on 
the loam. There are 30,000,000 feet of this pine standing. East 
of the center of the county the short-leaf pine appears, and from 
there westward it is the commonest old-field pine. There is a very 
large acreage of both second growth short-leaf and loblolly pines 
in the county and probably 60,000,000 feet of their original growth 
standing in the eastern section. To the north and west of Raleigh 
the surface is more broken and the oak growth more abundant, 
except along the gravelly ridges, where there is sliort-Ieaf pi ue. West 
of Wake the loblolly pine becomes less frequent. 

SXISTING SUPPLY OP TnCBBR IN BASTBRN NORTH CAROUNA. 

In conclusion, it can be said that certain kinds of timber, both 
useful and abundant, are as yet of little commercial importance 
in most parts of the coastal plain region. Such are water, willow, 
overcup and chestnut oaks, sweet and black gums, soft maple 
and s3'camore. The supply of some other kinds of timber, such 
as ash and holly, has been nearl}' exhausted. 

There are still large quantities of cypreaa standing in some coun- 
ties, while in others the supjily has been almost exhausted. This 
ti-ee is of very slow growth and shows little tendency to reproduce 
itself abundantly, the re^rowth after it has been removed gener- 
ally bein*? sweet and black <;uni.<. The soil of cypress swamps is 
Ubuully one of the best of swamp soils and when drained is very 
productive; so these swamps arr Ix lng put undur cultivation. Con- 
siderable areas have already been reclaimed for nijriculturul pur- 
poses, and a ,o:reat deal more is to be thus reclaimed in the near 
future. It is evident from this that in this State there will never 
be any general second growth of cypress to take the place of that 
which is now being removed. 

WhUe cedar, which usuallv occurs wdth white bavs in small 
swamps or in clumps in other swamps, flourishes only on a peaty 
or very sandy soil which is largely mixed with organic matter. 
These soils are unfit for agricultural purposes and their fertility is 
easily destroyed by lire during very dry seasons, especially where 
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the dried debris resulting from logging fills the woods. Unless 
these swamps are burnt out a growth of the same species is most 
likely to replace the white cedar after lumbering, but in the event 
of a fire the white bay {Alagnolia glauca L.) will succeed and 
usually retain possession. Although white cedar is very valuable, 
grows rapidly, and there is only a comparatively small amount 
in the Eastern United States, these swamps are from carelessness 
frequently burnt and the chance of a regrowth thus destroyed. 

The loblolly pinCf now generally recognised as a valuable lum- 
ber tree, is the dominant pine' over a large area, and has been 
removed from only a relatively small part of the territory it occu- 
pied. It is a tree of rapid growth which seeds abundantly and 
usually follows itself after lumbering. Oak occasionally replaces it 
as the hardwood uplands are neared. However, on account of the 
destruction of a great part of the young growth, these second 
growth forests are never as dense as they should be. This produces 
less timber to the acre and is the cause of many deformities, as 
knotty, crooked and short-stemmed stocks. The loblolly pine is 
also taking the place of the long-leaf pine in the forest on moist 
soils, and on drier soils when the latter have been under cultiva- 
tion. The standing merchantable loblolly pine can be said to cover 
about 1,150,000 acres in the eastern part of the State. Allowing 
a cut of 4,000 feet, board measure, to the acre, this will make 
4,600,000,000 feet of standing loblolly pine. At the present rate 
of cutting, 290,000,000 feet, board measure, having been reported 
as cut during 1893, this would last fifteen years. The final amount 
cut will, however, be much larger than this, since in the mean- 
while there will be a constant increase each year in the amount of 
young growth available for milling purposes and a considerable 
increase in the size of the merchantable pine now standing. The 
entire acreage of loblolly pine hind, including the lumbered areas 
with second growth on them, ti)e nnlumbered and lands where it 
is taking the place of the long-leaf pine, is considerably over 
4,000,000 acres. 

There are possibly 300,000,000 feet of the mvanim pine hi \nn-o- 
sins uud arouu<l tlie edges of swaiups and nearly as much sitorf- 
leaf pine situated in the counties bordering the oak uplands. Most 
of this will be lumbered along with the loblolly piue. 
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The total amount of merchantable long^Uaf pine now standing in 
the State is about 3,103,000,000 feet. The estimate of Mr. Kid- 
der, of Wilmington, N. C, prepared for the United States Census 
Department, fixes the amount of timber, standing, on May 31, 
1880, in the counties south of the Keuse river, at 5,229,000,000 
feet. This, compared with the amount now standing in the same 
counties, shows a decrease of 2,000,000,000 feet in the amount of 
merchantable pine in thirteen and one^half years. At this rate of 
decrease in less than twenty years the long-leaf forests will be a 
thing of the past. The rate of decrease is, however, one of con- 
stant acceleration, since the yearly output of the mills is increas- 
ing aiul there is a niiuh larger ainouut of abaudoued orchard at 
the mercy of wind and fire. 

At the end of twentv vears there mav reiuuin .scattered bodie*> 
of this jtiiic n-Hiute tVmii transpoi tation facilities or too small to be 
pr(»tital)ly sawn, but there will hv iiothiiiLC more. The lenijth of 
time the lon^-irat' jiiiie will last can be stated with more eertaiuty 
than in cane of the loblolly pine, because in the case of the former 
there is no appreciable addition of merchantable timber from 
second ^nowth woods. 

The total amount of merchantable pine of all kin<ls {loblolly^ 
Imig'leaji alwrt-Uaf and savanna) in these Eastern North Carolina 
counties can be placed at about 8,2(M),(KlO,000 feet, board measure. 

The amount of standing swamp timber cannot be estinuited with 
any degree of accuracy, since no average can be arrived at for the 
cut per acre, and only approximate figures can be gotten for the 
acreage. Cypress, for instance, will cut from 500 to 5,000 feet to 
the acre as a general thing, but numerous reports were made by 
trustworthy lumbermen of cuts running from 15,000 to 20,000 feet 
to the acre. There is a very wide range given for the amount of 
white cedar to the acre, but not so wide as that for cypress. The 
water oak and chestnut oak lands usually have a more uniform 
growth, and will cut from 1,5(^0 to 3,000 feet to the acre. One of 
the chief difficulties connected with the handling of this oak, 
where such has been attempted, is that when green it has a greater 
specific gravity than water and cannot be floated out unless rafted 
with li^^hter woods. The same is true of the elm, hickory and 
much of the gum. 
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CHAPTER]»I1. 

THE WASTE LANDS OF EASTERN NORTH CAROLINA. 

It is a very generally received opinion that tbe eastern part of 
North Carolina, specially that part covered with the long-leaf 
pine> is so densely wooded that for very many years at least there 
will be there not only an abundant supply of timber, but of a tim- 
ber of the very finest quality. The long'leaf pine for nearly two 
hundred years has fully supplied all demands, not showing until 
very recently the least sign of failing. During the period between 
1860 and 1870 the timber of the "pine barrens" was treated in a 
most reckless manner, and the fires which passed through them 
left traces which will last for many years to come, burning thou- 
sands of acres as cleau^as if they had been placed under cultiva- 
tion. The timber which suffered most was that on the highest 
and driest land, where the ground was covered beneath the trees 
with a thick growth of wire-grass {Arielida strida Mx.) and such 
broom grasses as grow on dry, saiuly soil (Andropogon tener Kunt. 
and A. EUioUii Chap.). 

The 3,100,000,000 feet of merchantable long-leaf pine still 
standing might seem to be suflBcient to last for building and 
fence material in districts not readily accessible to large lum- 
bermen for an indefinite time. But this is not so. The fact 
that since 1873 the output of turpentine in this State has fallen 
off over one-half, which qf itself gives a very vivid idea of the 
number and extent of the turpentine orchards that have been 
abandoned, sliows that it i.s notv only a (juestion of a few years 
before the turpentine yield will be reduced j)ractically to nothing. 
This will mean that all the orchards have l>eeu abandoned, and it 
will be only a short time after their being abandoned before the 
destruction of the timl^er takes place, either by fire or by its being 
blown down, or by the two agencies combined. 

The greater |)art of the dry u[jlund soils of the pine belt are of 
two kinds: (1 ) tlie sandy loam soils of the level piney lands, and 
(2) tl>e sandy soil, of nearly pure deep sand, characteristic of the 
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pine harrcm of the sand-hill rcofions. These barrens are dry and 
frequently form large tracts of rolliug or even hilly laud. 

The first of these soils is not unproductive and is well adapted 
to agriculture; and m tho origiuul growth of long-leaf }»ine is 
reiiinved from it the loblolly pine and a small growth of different 
kinds of oak, mostly the post, Spanish and black oaks, take its 
place. In the pine barrens, on the other hand, no oaks will flourish 
except two very small, worthless trees, the sand black-jack and the 
''barren" willow oak, and no pine except the long-leaf pine. 
Unless the soil has been previously cultivated the loblolly pine 
docs not take posession of these lands, even when there are numer- 
ous trees of this species standing near by in wet places. From 
this it follows that when these high sandy lands are being stripped 
of their original growth of long-leaf pine, if its young growth is 
not allowed to develop, no tree of economic importance will natu- 
rally take its place. The sand black-jack oak in twenty years will 
have matured iind begun to decay, while in thai lime a pine has 
only fjiiiiy iHgun its life, although its usefulness, even then, will 
be much greater than that of the more quickly maturing black- 
jack. 

There are few usies lo which the hlnck-jaek can be put. Its 
.small size cxclude.<5 it from }>eing employed in construction ; in con- 
tact with the soil it decays rapidly, and so is unfit for fence posts. It 
makes a very good lire-wood and is largely used for this purpose 
in Wilmington, Southport and other towns, and also in the coun- 
try. Its bark is said to be valuable for tanning, but although the 
growth of this tree covers a very large area it is doubtful if the 
yield of bark per acre would be suflicient to make it.of any commer- 
cial importance. The upland willow oak is even of less impor- 
tance than the sand black-jack. While the presence of these trees 
is not pernicious, and is in fact much more beneficial to the land 
than would be a state of entire denudation of all forest growth, 
yet their growth is not near so valuable as that of the long-leaf 
pine, and the advantages arising from their presence are greatly 
inferior to those derived from a forest of the long-leaf pine of the 
same age. For this reason every means should be taken to enable 
the long-leaf pine to regain a firm hold on all high sandy land 
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which has now on. it no growth at all, or none of greater worth than 
the two oaks just referred to as growing on these lands. 

SCARCITY OF TIMBER IN THE SAKD>HILL REGIONS. 

Tlie exhiiujstion of the loug-leaf piiio forests is not a concern of 
the distant future alone, — somethinq^ to be talked about and never 
to be realized. There are already loealitieis, of limited area, to be. 
sure, where there has never been a luuiber mill, and with not one- 
tenth of the land under cultivation, where there is not now suffi- 
cient timber to properly fence the fields. The district around 
White Hall, Bladen county, is such a one, and this place is in the 
very centre of the long-leaf pine belt. Here good pine for fencing 
has become so scarce that a "stock law" or "no fence law" has 
been secured by which all live stock is to be confined to the Cape 
Fear river bottom, and that alone, fenced in across a bend of the 
river. There are other localities in Bladen, ^^anipson and Cum- 
berland counties with about the same proportion of laud under 
cultivation that find it hard each year to secure rails necessary for 
fence repairs, and obtaining them becomes annually niore difficult 
as tile furetits from wliii li tlie material is procured diminish in size. 
It is usually the case that some tree succeeds this pine as it is 
gradually cut off or ofherwi.se destroyed, and this tree is usually 
the sand bhiek-jack, and it forms over the land where the pine 
has once been a thicket of low, scrubby trees, whirli in less thau 
twenty years will die and be replaced by a similar growth. 

Scattered among these scrubby oaks are freciuently stunted, 
knotty long-leaf pines, with a thin, sickly foliage of yellowish 
green, which are permitted to stand because they are regarded as 
-useless. There are also large tracts of laud on many acres of 
which there are no pines at all, and other-^ where the black-jack 
even has not succeeded in getting a foothold, wire-grass and a few 
"bushes being the extent of the vegetation. 

THE LARGER TRACTS OF BARREN LAND. 

Blahkn county has iU lari;* st tract of this barren hind in the 
northern part of .the county, between the Cape Fear river on the 
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soutli and Black river on the iiortli-east, extending eastward as far 
as Lion swamp and west nearly as far as Parkersburg. It is about 
18 miles long and from 4 to 10 miles broad, and has almost 70,000 
acrjes of waste land in it There are on it, however, a few bodies 
of pine in excellent condition, which either have not been boxed, 
or if boxed have been carefully protected; but for the most part 
it is covered with a scanty growth of sand black-jack, beneath 
which there is a great deal of densely tufted wire-grass, tliuugh in 
places there are only lichens and moss on the ground, or sometimes 
stretches of dazzling white .sand. Here and there are small loug- 
leaf pines, exliau.stcd by the continued boxing. 

In depressions where the soil is wet there are gallU iry " bays" in 
wbicli arc a few savanna ))im >. but there is no loblolly pine except 
V)onit>rin<j; i]\v lar,«;rr struanis. Tbose streams having loblolly pine 
along llu'ir banksi arc the Black and Ca})e Fear rivers. Colly Hvvanip, 
Jobns and Turnbnll ci'eeks. Tolly swamp and Johns crcok have 
in places a rich dce|) soil, formed of a tine silt largely mixed with 
organic matter, and could be easily drained. The drainage of Colly 
swamp for agricultural })urposes is now being undertaken and it i.s 
probable that most of the swamp land will ultimately be drained, 
since it is much more fertile than the sand-barren uplands. This 
will mean, of cour.se, the removal of tlie swamp timber. Although 
these streams have loblolly pine along their courses, its seed has 
never produced a young growth on any of the neighboring high 
sandy laud; so that when the swamp timber is exhausted there will 
in reality he a dearth of building material throughout this region. 
The long-leaf pine timber from the tract was largely taken off to 
supply the mills at Wilmington, though much of it has been 
destroyed by fires. Even now some long4eaf pine timber, of an 
inferior quality, is obtained from here. 

The surface of the land is gently rolling; the soil is nearly pure 
sand, with a small percentage of other mineral matter in it, and the. 
subsoil, which is a light yellow sandy loam, lies too deep beneath 
it (from 8 to 15 fe^t below the surface) to be reached by the roots 
of trees. Generally there is uo humus, the constant lircs burning 
off the leaves and dead nnxss soon aftn thev become drv. ■ There 
are in Bladen countv several smaller tracts of waste laud, which 
lie south of the Cape Fear river. 
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In Sampson county there is, perhaps, no single tract of waste 
land which covers an area as large as 10,000 acres. But beginning 
in the south-western section of the county, near Autryville, and 
following the Black river down, there are several small areas of 
from 3(000 to >),000 acres, all of which areas are in a bad condition. 
These have been burnt over and in many instances are still covered 
?ritb charred stumps or encumbered with fallen trees. The surface 
sand here is not as deep as in Bladen, the loam usually lyin^; about 
three feet below th«^ surface ; nor is it as continuous, being cut across 
by Big swamp, ilii^ au.l Utile Cnhnric. and by several other swamps 
and streams, 'i'hc jiopulatiun here is thic ker than on the southern 
side ul tile river, and there is more cleared hind, hut there is a.s 3'et 
no scarcity of good tind>er. As tlie trees are here worked for tur- 
pentine longer than elsewhere in the State there are h'<s aljandoiied 
orchards and the forests are better juoteeted. Tlie condjiued area 
of all the waste tracts in this county amounts to about 2o,000 acres, 

Cumberland foi NTv lias m its eastern part a continuation of 
the sand-hills of northern lihuleu. The land in some jdaces is 
more hilly, and the loam subsoil lies usually at such a dei>th l)el(»w 
the surface (o to 20 feet) that the roots of many trees do not reach 
it. The waste land lies mostly east of Kayetteville, all along Rock 
Fish creek, and south and east of Manchester. There are, however, 
many bodies of excellent timber in this latter section of the county. 
Along some of the creeks in the south-eastern part of the county 
the land is almost bare of all tree growth, while in other places, 
particularly in the north-easter □ part, there is a heavy growth of 
sand black-jack, which has an average height of about 15 feet. 
There are at least 40,000 acres of such barren land in Cumberland 
county. Although not one-tenth of the soil is under cultivation 
several reports from the county state that in many places fencing 
material is becoming scarce. 

Timber, other than the Ion*; leaf pine, is not abundant in most 
parts of the county. The streams all have narrow channels and 
there is not much hardwood or lobhdly pine along them. There 
are several white c(Mlar "bay.s," but these can supply no l)uild- 
ing material. Wesi ol Kayetteville there is the same kind of soil 
that there is in the eastern part of the county, but there is much 
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more timber standing. This part of the county is a succession of 
sand ridges and sand hills, which are covered with a fair growth 
of long-leaf pine. Nearly or quite all of this pine has been boxed, 
and although a considerable amount of lumbering has been done 
there remain large areas of valuable pine forests. 

Harnett county has in its southern parts a large area of waste 
land, which is in a worse condition than any other such tracts 
observed in the State. This is what is called the "Thomas Strange 
tract/' which extends fhim the Lower Little river on the south to 
Little river on the north, and eastward 15 miles from Swann Station, 
on tlie C. r. cV: Y. V. R. R. This tract contains over 40,000 acres 
of waste laud, two-tliirds of which has but ftw nicrdiantable pines 
on it and scarcely any suud black-jack. All of this except the 
part immediately adjacent to the railroad was reduced to its present 
condition by repeated forest fires, the thick wire-grass forming the 
fuel which carried tlu' tiaines. The territory along the C F. S: Y. 
V. R. R. has been Inrabered and there is still some luniberinix 
operations going on along it where there are bodies of timber which 
have been protected from the fires. 

The topography of the southern part of Harnett is similar to that 
of Cumberland. It is a typical ''sand-hill" region, and its soil is 
sand with the loam lying very deep below the surface. The streams 
usually have narrow channels and very little hardwood or loblolly 
pine along them ; but along Upper *Little river and the Oape Fear 
there are in places wide and well-timbered " bottoms." The north- 
ern part of the county has a salmon-colored gravelly loam soil on 
which loblolly pine and white oaks are replacing the long-leaf pine. 
In the western part of the county and extending east from Jones-' 
boro there is another tract which was bumt'over several years ago 
and much of the timber on it destroyed. This latter area is not 
" waste land " now, but it soon will be. Harnett county, being inter- 
sected by the Cape Fear river and two of its largest tributaries 
which afford transportation facilities, furnishes 3'early a considerable 
amount of timber (long-leaf pine) for the Wilmington niills. 

Moore couni v has 60,000 acres of waste land, all of which has 
been recently lumljcr.'d, though much of it has been l)urnt oil' sub- 
sequently. This laud has a heavy growth of young sand black- 
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jack on it, and in the localities more recently lumbered there 
remain a few scattered pines. It lies in the eastern and southern 
parts of the county, along the railroads. In places there are some 
post and Spanish oaks with the sand black-jack oak, but there is 
almost DO loblolly pine and no other material suitable for building 
purposes except the long-leaf pine. When lumbering has ceased 
there will probably be over twice the area of waste land there now 
is, since all the southern s( rtiou of the county is high rolling pine 
barrens, with a deep sandy soil. 

Richmond couxty has a soil iu character similar to that of the 
southern part of Moore; but since lumbering has not been so 
extensively carried on in Riclnnond as in Moore there are in the 
former only about 40,000 acres of waste land, all of wliicli have 
been lumbered except a few small tracts which have bet n burnt 
over. This waste laud lies along the C. C. and R. & A. R. R's. 
It is covered with a thick growth of sand black-jack oak, and there 
are undersized pines scattered over a part of the area, many of them 
still being worked for turpentine. Except the long-leaf pine then* 
is very little timber in the eastern part of the county suitable for 
building material. 

Robeson county has very little waste land and very little deep 
sand except in the northern part of the county. In that section, 
adjacent to the Cape Fear river, there are possibly 10,000 acres 
with little tree growth except sand black-jack oak. In the middle 
and southern parts of the county the loblolly pine is taking the 
place of the long-leaf pine. 

Brunswick county contains several thousand acres of waste and 
very thinly timbered lands along or near the sea-coast and the Gape 
Fear river. While these lands were never heavily timbered they 
are now rapidly getting into a deplorable state, which is a presage 
of the final destruction of the long-leaf pine. 

Goi«uMBUS COUNTY has about as much waste land as Brunswick. 
This land is in small tracts lying in the southern part of the county 
and the sand black-jack oak has taken possession of most of it 
Good loblolly pine is, however, abundant through most sections of 
this county. 

Wayne county has 20,000 or more acres of waste laud covered 
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oiilv with sand l)lack-jack oak iui*l w rv scatterin^x, oxlimistcl long- 
leaf }>ines. Tliis land lie.s in the ( ciitral and soutlieni parts of the 
county, (iood timber is ii^ettiiig scarce in many places. Much of 
this sandy land lit this and other counties has been lugldy feili- 
lized and is cultivated in truck farms, vineyards and fruit orchards. 

DuPUN COUNTY contains several thousand acres, in tlie northern 
part, covered only with the sand black-jack oak, through which, 
occasionally, there occurs a few scattering? long-leaf pines. Near 
the railroads a great deal of this sandy land, which has been highly 
fertilized, is used in this county for truck gardening. 

Onslow and New Hanover counties have jointly about 25,000 
acres of waste land, some of which is entirely denuded and some 
covered only with the sand black-jack oak. In many parts of New 
Hanover county, especially between Wilmington and Wrightsville, 
there is a very promising regrowth of long-leaf pine appearing, 
though the trees are very scattering and fires destroy a great many 
of the smaller ones every spring. The growth of timber in the 
eastern parts of New Hanover and Onslow counties, like that in 
the eastern part of Brunswick county, was probably never dense. 

Besides the above tracts there are in JokristoUy Pender and Lenoir 
counties a few smaller tracts which have been .stripped of the long- 
leaf pinu and on which nu valuable regiuwlh has appeared; and 
there is iniinediHtply along tlie coasts of ('Hrritiu'k, Dare and Car- 
feret counties a narrow strip of laud which in niaiiv places is entirely 
bare, and has been ilcscribed bv the late J'rof. \V. ('. Kerr as form- 
ing drifting sand dunes, which, along the coast of Dare county, "are 
moving under the impact of the trade winds constantly toward the 
.south-west into fh(^ sound." What effect these moving dunes may 
have on the exi.sting chainiels in the .sounds or how they may 
modify or change the inlets between the sounds and the ocean are 
questions foreign to the present subject. 

It is a well-known fact, however, that the breaking of the ocean, 
in 176.'i, through one of those iintimbered sand liaidcs formed the 
New Inlet, 16 miles below VViimiugton, N. C, and seriously changed 
the channel at the mouth of the Cape Fear river, lessened the 
depth of its water and caused the expenditure of a large amount 
of money before the damage done could be rectified and the break 
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securely filled. It coald not be learnt whether this strip of sand 
dunes was ever timbered, though it is probable that at one time it 
wasy since Smith's island and other parts of this same bank only 
a few miles distant are now heavily timbered. 

THE ORtGIK OF THE WASTE LANDS. 

From the {>receding it appears that there is a large amount of 
waste land lying in the south-eastern part ot tins State. There 
are now over 400,000 acres of such land and (ho nnionnt of it, 
from various causes, is constantly increasing. This land consists 
of high, rolling or hilly S4in<i barrens, formerly covered with 
extensive forests of long-leaf pine. These forests yielded turpen- 
tine al)uudantly, but on account of the laiger amount of sapwood 
and the coarser grain of the wood of trees growing on these poorer 
sandy lands the lumber, though of good quality, was of a grade 
inferior to that from trees grown on fertile soils. Now, however, 
owing to the grossest neglect, laige portions of these forests have 
either been destroyed entirely or reduced to such a condition that 
there is neither mill nor turpentine timber on them, and no 
r^rowth of the long-leaf pine has been allowed to take the place 
of the older trees as the latter were being gradually exterminated. 
The soils of the barrens on account of their sandiuess and poor 
quality will produce very few kinds of trees which have any 
economic importance. No valuable broad-leaved trees (oaks, etc.) 
thrive on these lands, and among the conifers (pines, etc.) the long- 
leaf pine is the only one growing naturally on them. 

The short-leaf pine, except where the loam subsoil lies near the 
surface, is rarely found, and it is only after the ground has been 
cultivated and enriched and the moister layers of earth have been 
brought to the surface that the loblolly pine will grow there. So 
it seems that the long-leaf pine is the only native tree of much 
value which flourishes on these barren, sandy lands. There are 
very few if any other forests in the eastern United States so pecu- 
liarly limited as to the variety of valuable tree growth as the long> 
leaf ])ine forests, particularly when it grows on the sand barrens; 
and there are no other forests which demand such care to obtain a 
regrowth of the original dominant species. 
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Many kimls of trees after having ))t < i\ lumbered or burnt out 
are succeeded by^smallcr and less valued species, but the original 
growtli in time again takes possos^^ion of the huul. This is the 
case with the sprnr(> forests of Western North Carolina and the 
white cedar (juniper) in the eastern sec tion of the State. How- 
ever it may have been primarily in the long-leaf pine forests this 
is not the result under the present management of these pineries. 
After the removal of the pine the laud quickly becomes waste land^ 
and passes from a growth of sand black-jack to utter barrenness. 
Nowhere is there any general sign of either the long-leaf or any 
other pine again forming a prominent part of the growth on these 
sand-hills. 

Unless there is some radical change in their management these 
lands may even cease to produce the few sand blaek-jack oaks 
which now flourish on them. There is even a possibility, and in 
faet it can be said a great likelihood, that this valuable tree, the 
long-leaf pine, will become extinct in North Carolina unless some 
steps are taken to secure its more general propagation. It has 
already become extinct over large tracts lying to tlie north of the 
Neuse river wliieh were formerly occupied either exclusively by 
this pine or by mixed forests of it and iiardwoods and the loblolly 
pine. 

WHY LONG-LEAF PINE FORESTS ARE NOT SELF-PBOPAUATING. 

The causes which have operated to prevent the long-leaf [)ine 
Irom propagating itself are several, and all of them are important 
and act uniformly throughout this sandy area. A brief statement 
of some of the peculiarities of this tree may enable Us to see more 
clearly why it needs more special protection than must necessarily 
be accorded other trees to enable the forests to reproduce them- 
selves. The chief causes which have influenced and tended to 
retard the general regrowth of this tree at the present time arise 
from a highly specialized form of seed and plant structure and a 
decidedly unique manner of. growth when compared with the other 
pines of this same region. These characteristic peculiarities lie 
chiefly in the young pine seedling, in the seed, and in the struc- 
ture of the leaf buds. 
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THR SBHDING OF THB I.ONG-I.BA9 PINB. 

Although tlu' wiitci- has not yet carried on systi'iiiatic observu- 
tioiiji. on (1) tln' In qiu iu y of seediii;,^ ot the long-leaf pine, (2) the 
relative abundance of its seed as compared with tl)ose of other 
pines, and (3) the relative fertility of boxed and unboxed trees of 
the same species, long enough to have obtained accurate results, 
yet the observations of dilferent persons, thoroughly familiar, for 
many years, with the pines of the barrens, will, he thinks, for most 
of these cases, be found sufficiently accurate, their results being 
supplemented by his conclusions drawn from a personal investi* 
gation eJEtending over several years. Although there were certain 
years in the primeval or virgin long-leaf pine forest, just as there 
are with all other trees, when no seed were borne, yet these years 
were rare and the yield of seed was usually abundant. William 
Byrd, writing in 1728, says* the mast of this tree (the loug«leaf pine) 
is very much esteemed for fattening hogs, through all of Albemarle 
county (North-eastern North Carolina) on account of its greater 
abundance and the greater certainty of its occurrence (than that of 
the oaks). The forests of which he was speaking were largely 
virgin at that date. There are to be found frequent statements 
mentioning the same fact by other historians, of both an earlier 
and later datt". 

8o far us could be ascertained the masts (as the seed of this pine 
are called) have not been a.s a])un<laut lor the past fifty years as 
they fonin ily were. There S(m iiis to have been only three large 
long-leal" pine masts since 184"). ( hie of these occurred just about 
that time, the next one was in 1872 and there was one in 1892, 
which was not so large, however, as either of the preceding. 
There is a fairlv abundant mast about v.ycrv four or five vears, and 
on intermediate years the production is small and localized. In 
North Carolina most of the trees which now bear seed are boxed 
and have been in this condition for from ten to fifty years. And the 
opinion prevails throughout the pine barrens that i)ine masts are 
less frequent and less abundant now than before the pines were so 
largely boxed and thinned out. The removal of a great portion of 

*Htetoiy of the Dividing X4ne between Vltglnia and North Ctndina. p. ag. 
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the trees may cxplaiu, in part or wholly, why masto are less abun^ 
dant. It would naturally be iuferred that there would be a large 
decrease in the productiveness of boxed trees, whose vitality, 
measured by the rate of accretion between them and unboxed 
trees, has been greatly impaired by the practiced manner of box- 
ing. However, from a tabulated record of observations carried on 
during several years there as yet appears no marked difference 
between the productiveness of boxed and unboxed trees, similarly 
situated. 

There are several important differences between the reproduc- 
tive capacities of the loblolly and long>leaf pines, all of them to 
the advantage of the former. The fertility of the long-leaf pine 
is much less than that of the loblolly pine, its most fretjuent asso- 
ciate. The loblolly pine bears cones at an tai lu r age, and usually 
pruduce- more seed, both perfect and imperfect <mes, and the great 
variety of soil on wliicli the loMoily pines grow caust s a slight 
ditterence in the time of flowering nl ditferent trees, making this 
pine less liable to have the entire {»rt)spt'tt of n seed yield destroyed 
by frosts, or by heavy rains during pollimition. While this may 
possibly explain why the loblolly pine has come up as a regrowth 
over so much of the moister loam land it has adected the growth 
of tlu pine barrens very little. 

The seed of the long-leaf pine are very large, one-third to one- 
half an inch long, independent of the wing, while no other pine of 
this region has seed over one-fourth an inch long. But there is a 
much smaller proportion of abortive and otherwise-imperfect seed 
in a long-leaf pine cone than in the cone of the loblolly pine. 
This would be decidedly to the advantage of the long-leaf pine in 
seeding old fields, etc., were its seed not too heavy to be carried far 
by the wind. They usually fall within fifty feet of the parent tree, 
while the light-winged seed of the loblolly have been known to 
scatter thickly over fields from trees more than a quarter of a mile 
distant; and single seed are reported to have been blown several 
miles. And furthermore, as described more fully beyond, the seed 
of the long-leaf pine are much more extensively destroyed by 
hogs, fowls, squirrels, rats, etc. 

Another reason for the exclusively loblolly growth in ^elds may 
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be that even when the seed of the two pines fall on the same land 
the loblolly pine by its rapid growth daring the first few years 
overshadows and effectually crowds out the more slowly growing 
long-leaf pine, and the latter during this early slow growth are 
easily destroycil by fires and by live stock. The two are, however, 
rarely seen associated together in second growth woods. The seed 
ripening in October fall to the ground ra])i(lly and if there is a 
warm moist season sprout immediately. In the event of a long 
warm rain just after the seed are matured they will frequently 
sprout in the cones and the entire yieKl will be tiius destroyed. 

DESTRUCTION OP THB V0UN6 PX,ANT& 

The young Ion ir-l oaf pine seems to be especially adapted by the 
form of its root system for growing on a sandy soil. By the end 
of its first year's growth its root system, which has grown rapidly, 
consists of a large tap-root which extends 6 to 10 inches deep in the 
sand, and from the bottom of it branches out the smaller roots 
which -draw nourishment from the soil. It is this deep-seated 
root system sent thus early far down into the soil which enables 
this pine to grow on the sand barrens, and it is doubtless because 
the roots of the loblolly are small and divide for the first year or 
two into a great many small divisions, lying near the surface, that 
it does not get sufficient moisture and nourishment from the dry 
surface sand to enable it to thrive on the sand banrens before this 
land has been cultivated. This long tap-root of the long-leaf pine 
frequently goes through the sand into the loam soil and secures 
for the tree a firm anchorage against storms and enables it to draw 
its nourishment from a more ft i lile -oil. 

The sti in parts of the long-leaf pine are as i)eculiarly adapted 
for growing on a sand soil as the root system is. Instead of the 
totem s branching or growing the first year it only puts out a great 
number of very long thick leaves, exceedingly close to the ground. 
These leaves soon spread out and help to shade the ground close 
to the plant and keep it moist. At the end of the first season's 
growth the single (terminal) bud is not over an inch and a half 
above the eartli and the bud itself is nearly au inch long, so that 
it can be said that the stem of the seedling does not grow any in 
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height (lurinj; tlic first year, all the energy of the plant lx?ing 
diverted to increasing the root and i)ro<lucing the great tuft of long 
deep green leaves which spread out initnediateiy below the bud and 
mak( the plant resemble more a tuft of some marvelous kind of 
grass than a young tree. Some of the lowest leaves usually die 
during the lirst year; most of them remain on, however, for two 
seasons. 

During the second and third years the growtli of tin stem in 
height is slight, though it increases in thickness, but after that, at 
least in a forest, its growth is won<lerful. Frequently in a thick 
wood where a young tree has been allowed to grow, in 8 or 9 years 
after height-growth has begun, it will luive reached n height of 
or 20 feet and a diameter of no more than ;i or 4 inches, and will 
have grown each year from only one bud, the termiiuil bud, at the 
end of the woody axis, there being no branches, and no sign of 
any having been formed. For leaves there will be only a single, 
broom-like bunch terminating the sleudorstem. Tin- rapidity with 
which this stem i> laistd and the fewness of its branches until the 
natural height of the tree is i^ached makes one of the tine quah- 
ties of the timber. It gives long stocks w hich have no knots in 
them, even small ones, to |i reduce any ununiformity of quality, or 
to make weak places on the interior of an apparently perfect piece 
of timber. 

This feature which is t lie cause of so fine a quality of wood is a 
great drawback to the development of the young trees. This single 
terminal bud i - a very large and com|)licated structure, and when 
once destroyed in any way no other bud is usually formed by which 
the growth of the young seedling can be continued. It is true of 
most conifers (/. r., pines, tirs. cypress and cedars) that they do not 
readily form l>uds and that they rarely sprout from the stump and 
are very difficult to reproduce from cuttings, etc., bfUt with the long* 
leaf pine suf li l uds are formed and sprouts developed even more 
rarely than with most other conifers. 

TUB BNBMIKS OF XUE I,0£IG~I«EAF PINB. 

The long'leaf pine has a severer struggle for existence than any 
other of our forest trees for the reason that in all stages of its 
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repToduction and growth it is more severely and coDtiuuously 
attacked by a greater variety of enemies than any other. Besides 
the natural dra whacks to its development from the peculiar man- 
ner of forming several of its parts, and the fact that these parts 
when destroyed are not replaced, its large and sweet seed are eaten 
in large quantities by fowl of various kinds, raUSt squirrele, and 
by swinet which prefer them to all other kinds of mast and, when 
there is enough long-leaf pine mast, become very fat on it. 

As far as has been observed, young long-leaf pines are attacked 
by no injurious beetles or bark-borers or by any fungi sufficiently 
to injure them. The mature pines, however, have in past years 
sevLial times been attacked by bark beetles in such numbers as to 
destroy the pine over large areas. A few trees which have been 
kilird from their attacks can be seen at any time around the edges 
of (lisn i( ts where lunihcring is in progress, or about districts which 
have been recently lumbered. 

DBSTRUGTIVB WORK BY HOGS AND FIRBS. 

If the destruction ))y swine ceased with eating mast there would 
still be sufiieient seed left to reproduce some parts of the forests, 
as the mature trees are gradually thinned out, for one-year-old 
seedlings are common twelve months after a heavy mast. No 
sooner, however, has the young pine gotten a foot high and its root an 
inch in diameter than the hog attacks it, this time eating the roots, 
which, until two inches in diameter, are very tender, juicy, pleas- 
antly ftavored and free of resinous matter. In the loose sandy 
soil the piney woods hog, or "rooter," finds little difficulty in fol- 
lowing and devouring these tender roots to their smallest ends. 
Many small trees are destroyed in this way. And cattle, further^ 
more, are said to bite off frequently the tops of the small plants, 
and with them the terminal buds, in the early spring. This is 
doubtless done while grazing, more accidentally than otherwise. 

Fires often destroy all the young pines that escape the hogs. 
They kill the small pines by burning the highly inflammable 
bracts aruuiid the bud and so stop its growth, or in high urass fre- 
quently burn all the leaves. Larger trees, even until tl uy are 3 
or 4 inches through, are easily killed in spring, when the sap is 
4 
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rising and the outer layer of wood is growing rapidly, by a hot 
fire which will burn the thin exfoliated layers of bark all over the 
trunk. The loblolly pine is less injured by fire because its bark 
is thicker and so offers more protection to the growing wood ; the 
bark, too, lying closer to the wood in firmly appressed layers, does 
not so easily take fire. (8ee, also, the discussion on page 61). 

The chief agencies, then, which prevent a rcgrowth of the long- 
leaf pine on the high Bandy lands are the hogs and the fires ; and 
the attacks of the hogs are directed against parts which seem to 
have been developed to meet refjuirements of a plant growing on 
a dry, barren soil of loose sand. The.se peculiarly developed parts 
are the seed, large for a pine, which contain abundant nutriment 
for the young plant to enable the root to push itself rapidly into 
the sand ; and the long, succulent root which grows for a consid- 
erable distance straight down without branching. Since the first 
settlement of these sandy lands the "ranging" of swine has been 
allowed in the barrens, and while there were enoagh pines stand- 
ing and frequent mast^^, tliey fed a large number of hogs. 

The practice of firing the barrens has been adopted in many 
cases with a view to improving the pasturage ; while in many other 
cases, after the trees were boxed, .the leaves and trash pulled away 
from around them, the forests were burned over to prevent in a 
dry .season a chance contlagratiou getting from under control and 
burning the faces of the tur[>entinc boxes and the timber. That 
this policy of burning the barrens is a very bad one and calcu- 
lated to do far greater damage than that immediately apparent has 
perhaps been made evident. The accompanying illustraiioii 
(Plate 1) shows one of the.se long-leaf jiine forests, mar Southern 
Pines, where a recent fire destroyed all of tlie young growth, the 
turpentine boxes and most of the timber trees. 

That .sooner or later the present mana^eiiu nt, or laek of man- 
agement, which has characlcri/cd all dealiug.s with the barrens fur 
the past 150 years must be changed if the long-leaf pine forests 
are to be made self-propagating, no one who has ever seen tlieir 
condition or fully realizes what it is can possibly doubt. The 
logical re.sult of these burnings in the past has i»een the destruction 
of millions of feet of standing pine and the prevention of the growth 
of young trees, which, had they started even fifty years ago would 
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now be lar^e enough Tor small mill timber ami for turpentine; 
while the liuroings of the present and future, if not soon discon" 
tinued, will mean the final extinction of the long-leaf pine in this * 
State. 

THE ULTIMATE UTILITY OF THESE WASTE LANDS. 

It has been practically demonstrated, in the vicinity of South- 
em Pines and elsewhere, that, after having been richly fertilized, 
considerable portions of these sandy pine-barren lands, containing 
a small portion of loam and organic matter mixed with the sand, are 
adapted, by their southern situation and light, fiiable soil, to a high 
stateof productiveness in fruits and vegetables ; and these branches of 
agriculture are rapidly increasing in North Carolina. They appear • 
to be more cspeciully Jiuited for vinticulturo and gardening. It is 
|)robal)k', lu)wever, that large portions of these waste lands will not 
be brought into cultivation during the next fifty years, nor at any 
time, owing to the extrenn- poverty of the soil. What thou is to be 
done with this 400, 000 ju ics, once covered with loii<i-l(ar {tinu, 
but now of little more value than a similar area of a genuine 
desert? Tf the present lack of policy in regard to their manage- 
ment is continued, it is only a matter of a few years before the long- 
leaf pine which is now standing on the sand-hills will also have 
been destroyed without giving profitable returns to its owners or 
leaving behind it a young growth of pine to take its place. It 
becomes manifest at once that if the scattering trees, which might 
serve as seed trees, are entirely removed from this waste land, it 
will not only be a very difficult but a very costly matter to secure 
a regrowth of long-leaf pine or any other valuable building tree, 
either pine or hardwood. 

No matter what is the ultimate use to which the land may be 
put there must necessarily be, on a considerable part of it, trees 
which grow large enough to furnish timber and fuel more abun- 
• ^ dantly than the black-jack oak can do. A pine alone can supply 
such wants when there is only an impoverished soil to grow on, and 
the long-leaf pine can do this better than any other pine. 

No community, least of all one devoted to agriculture, no mat- 
ter whether it raises cotton, garden truck or fruit, can be inde- 
pendent while at the same time it is dependent on some other sec- 
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tioii for c'itluT fuel or IniildiDg inati rial. This, however, is what 
some sections of eastern North Camlma art' fast coming to, and 
tlic fact is being recognized by not a few of iheir most thoughtful 
resi<lents. 

That the existence of a higlily di vrlnped agriculture is some- 
times entirely dciK udent on a forest is shuwn by tin- ( (nulitiou of 
the lands between liordeaux and the coast of FiaiKt- along the 
bay of Biscay. This dislriel is the seat nt the maruifuetiue of the 
]5(>r(l«dais wines, clarets and other liuht wines, and some of the 
liiK '-t wines are niadc in vineyards ea>t oi the Me<loc from vines 
grown on a highly sandy .-oil. A great j>art of this hind is cov- 
ered with ff>r<>sts of pines, whieh were set t)Ut. at great exju iise. tu 
pievi ut tlir -hitting of tliesi^ .sjnidy s<»i)s. Im fore the planting of 
the forests these lan(N \\frc sand dunes, or heather lands which 
formed dunes of moving sand as rapiilly as the low, scattered heath 
growth was removed. 

In view of tln' facts stated in the prtccding pages we are driven 
to the conclusion that the mo.st practicable plan of treuliiuiit of 
these wnst(^ hinds, with a view of making thcTn again proiluetive 
of wt altli to their owners, is that (tf j)rotecling these areas against 
the attacks of hogs antl forest lires and thus jierniitting them to b» 
again covered with a new growth of long-leaf piue. 

COST OF SFXUUING A XKW FOREST GROWTH. 

The cost of aecuriug u regiowth of long-leaf pine on most of 
this waste land would now be very little in addition to what the 
land-owners must necessarily pay to retain their land which has 
ceased to be productive or give any returns. Interest ou the 
capital invested in the land probably has to be paid and taxes 
must be paid yearly. The additional cost would be solely that 
arising from protecting the land from tire and from excluding cat- 
tle and swine for a certain number of years after a mast. 

The opposition such a measure would produce won hi he eonsid- 
erable, especially among a cla.ss of indigent citizens who, owning 
little or no land themselves, have always been accustomed to give 
their cattle free range over' the lands f)f others, to fire the dead 
grass for bettering the pasturage, and even to cut timber for home 
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use on thtihc lauds ad libUuin. It is the op|)o:?ilioii of tlicHC people, 
who constitute so lai ^r a part of the voters, tliat lias prevented in 
several of these eastt rii eouulits the ado])tion of n fjeneral Jaw for 
confining cattle and stock. As timber for fencing material and 
other pur]K>bc.s becomes scarcer, the more intelligent citizens are 
coming to see clearly enough tiie imj^erativc need ul such n < han^e, 
both in our laws and in |)ublic opinion, as will suffice to [tiotcct 
the young forest growtli IrDin \\rv< and stock, and tlms to give the 
valuable foreat trees an opportunity to propagate themselves. 

MBCRSSARV raOTRCTlON OP YOUNG PINSS AGAINST PIR8S AND HOGS. 

Without a thorough cessation of tires and an e(iually thorough 
exclusion of stock, at li nst until the trees are thickly started and 
well grown, say until 10 feet high, any effort to produce a uniform 
growth would be futile. Once that a new growth has secured 
a firm foothold and has formed a dense covering, the very thick- 
ness of it, by its exclusion of most low growth and grass» will be 
preveutive of Hres, since the thin covering of pine straw and 
humus will not carry fire except in very dry seasons or before a 
heavy wind. The exclusion of swine is a measure which must be 
absolutely enforc( il until the trees have reached a diameter of 
3 or 4 inches. (See, also, page o7). 

The following .statements will show what an important part iiree 
play in the destruction of pine seedlings: 

In the fall of 18{>2 there was a very full long-leaf pine nnist, 
and in the following s|)ring seedlings could be .seen by thousands. 
. In moderately dense long-leaf pine forests in Montgomery county, 
where there was about one-half as many of those pines standing 
as when it was in a virgin state, these pines being mixed with a 
few post and black-jack oaks and the rest of the land open, there 
were from 15 seedlings to the square 3'ard in the open to 35 seed- 
lings on an equal area beneath some of the trees. A space which 
wan staked off and noted was examined again in the fall after a 
fire had passed over it and then it did not average one seedling to 
the square yard. The soil here was a salmon-colored loam and 
the grass largely broom-straw (ilndropojron Virgmicm), 

Another tract, which was on the sand-hills of the western section 
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of Oumberlaud county, was examined shortly after it had been 
lumbered. This was not seen in the spring, but when visited in- 
the fall showed by the great number and position of the cones that 
seed must have fallen abundantly over most of the ground which 
had since been burnt over. It was hard to find, however, a seed' 
ling which had escaped the flames. 

Another place examined was in Bladen county, on a siuidy loam 
soil. There wore ill the spring ol' 1S{>;5 numerous seedliii^; pines 
there. A hiter examination in the fall showed a large number 
still growing, but no fire had passed over tlieni and the roots were 
not yet laige eni»Ligh lor the hogs to root up. A small portion of 
this last traet has bet ii li iKe<l oH' an<l the progress of the seedlings 
in till' enclosure, and those outsi(h\ will be <.unipaii.'d and the 
requiii'iiieiits and peculiarities of the youug plauts studied as they 
deveb»p. 

If it had been possible, iiuinitliatel y aftt r tlic lalliiig of this 
mast of 1H92. to put tlif long-leaf piiir lauds, cr at least those 
parts ^'hicli arc mt»>l >audy, mid liavr mdy a thin cuvt r of pines, 
or the large areas recently lumbered, umh'r some niaiiagemeiU 
wideh would have given protection to the seed and later to the 
youui; i)iiies, in ten viars with <-.niiniied protection there would 
liave been over the larger part <»1 tin- aiea a thicket ol pines large 
enough to have been self-protecting in a Lireat measure, and in a 
fair way to become trees suitable for lumber and for yielding sup- 
plies of turpentine. 

At the date of this writing it is n >:ift stateiiu nt to make that - 
there have been already (le>tioye(l <>vei niiie-lenths of tlje pine.s • 
which sjining up so abundantly l«-s than twf» years ago. The 
time w liieli will elapse before another large ma-^t is of course 
uncertain. Small* r nin*ts .should oceur, however, in three or four 
yeans. Last year il.S!».:i) there was none. An examination of the 
j>ines .shows that there will be very little this fall. The freeze in 
April of tins year f1 i^OI) destroyed the pollen of the trees along 
the western part of tlie pine belt, but as they have not been exam- 
ined further east it is uiu ertain whetlier it was destroved there also. 

Tliere will consequently be little pine mast in 1895, at least in 
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the western parts of the long4eaf pine belt, as it requires two sea- 
sons for growth and maturity after pollination has taken place. ' 

FOREST MANAGEMENT IN THE WASTE-LAND REGIONS. 

Just here, in connection with the discussion as to what policy 
should be adopted in regard to the treatment of the pine barrens, 
a brief statement of what forestry is and what it necessarily is not, 
will not be out of place. The two conceptions as to what forestry 
is are in part equally erroneous. One of these is that forest man- 
agement consists in protectiuji: trees with no definite end in view 
beyond that of protection. The other conception contains a half 
truth. It is that forest nianap^enient consists in the ]»nKluctiou of 
trees and the systomatic mauagoinent of timl)oro(i lands, hut that 
the State or guvei'nnu'nt's ownmsliip of such timbered lands is 
essentinl for putting this into practice. This latter view of the 
matter is fairly eoirect except that ownership or management by 
the State or government is by no means an essential feature. In 
a country such as ours timber lands must be managed by their 
owners or not at all. 

From the point ol view of a money -yielding investment, and 
this is the chief view that need be considered in dealing with most 
of the lands of eastern North Carolina, the following might stand 
for a definition of forestr}': Forcstiiy consists in the systematic 
care of forests so that the land will always yield valuable forest 
trees and so that production of timber may be carried to its highest 
possible limits. This growth oT course is to be utilized, but in 
such a manner that a young grotdh of equal value to the one removed 
may take its place. Such management is not onl}*^ not inconsistent 
with private ownership of land, but if properly carried out by pri- 
vate parties, can be made more efficacious, at least as far as finan- 
cial results are concerned, than when carried on by a government 
or State. 

9 

It is true that in some European countries much of the forest is 

owned by the various governments, municipalities, etc., but much 
of this land was owned by the res[)ective governments for many 
years before any forest management was practiced. Their owner- 
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ship by the governmentB was not at all necessary for the practice 
> of forestry in these countries, and there is more forest land under 
systematic management in Europe owned by private parties than 
by the governments. 

In some of the private forests, as those of the Tyrol, cuttings 
are restricted and are superintended by trained government for- 
esters, because from the situation of the lauds in hilly or mountain- 
ous districts the sudden removal of all timber from over a large 
area might cause the land to wash, so that reforestation could only 
be accomplished under serious difficulties. The clearing of large 
areas and tlieir remaining in a state of denudation causes in hill}^ 
countries, where the soil washes easily, ^reat Hoods in the rivers 
which [ire filled with dctritm washed down from the hills. Such 
Hoods endanger the life and iiropertv {dong the streams, wdiile the 
deposit of the soil washed dow n seriously atleets arahle lands and 
the channels of the streams. Tlie control of such lands as these 
is not undertaken by the governments wdth a view of inlliu iicing 
in any way the owners' profit, hut as a measure to protect other 
citizens whose interests might be much affected by any carelessness 
or greed of a timber owner. 

In Germany, which country probably leads the world in the 
thoroughness of its forest management, there are about 4.], 000 
square miles of forest.* The government owns about 13,300 
square miles of it, various local organizations, towns and small 
principalities ow n 6,700 square miles, while the rest, about 21,700 
square miles, belongs to individuals, and its management is entirely 
free from all go^iernmental interference, except so far as the cut- 
ting of one person's timber will damage lands or property belong- 
ing to another, in which case an injunction to prevent cutting can 
be obtained from the courts. 

THE NECESSITY FOR FORESTS IN THE FUTURE. 

The (luestion is asked, Will there be anv use, fiftv vears from 
now, for a forest grown on this waste land when so large a part of 
the fcitate and country will be timbered by a second growth of pines 

•Paul Pary's Vabrbucb, i8^. Landwirtschaftlichc Statistik, jSS^j. 
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and lianl woods wliicli have naturally spniii^r u|»? Mureover, it 
may be thought that in tiuit length (jf tiuic a large part of the 
(;rigiiial forest gi-owth will still remain uncut. 

An exaniniatiou of the facts in the case will vieM an answer. 
Ten years ago it was thought that the supply of white pine was 
inexhaustible in Michigan, which State then had far the largest 
l)odics of pine, and in fact nearly all the merchantable white pine 
in the United Stat^^s exref»t that in Wisconsin, Minnesota and some 
in West Virginia. lUilletin No. 5 of the Eleventh IJ. S. Census 
showed that in l<S!Mj Michigan had an output of white pine of 
about 10. 000, 000, 000 feet, board measure (including sliingles), and 
tliat there was supposed to be only enough tiiiilier standing to last 
the mills lor live years longer. Many persims even then ridieuled 
the idea of the exhaustion of the white pine. A few inmiths ago 
the jSoi'lh n r. ^f< rrt 1. urn hrrmav. v:\)]ch lunl most loudly ]>roelaimed 
that the whitf j)ine was inexhaustible, annouiieed that this season 
there would be in one dist»"ict a shoi-taue amounting to manv 
million feet, and that the total sliortage in Michigan alone would 
probably amount to over a billion feet, board measure. (Jther soft 
woods, yellow poplar, etc., will probably be sawn to take its place 
for several ypnr«, and will come from Kentucky, Tennes.s3e, North 
Carolina and other regions in the Appalachian mountains. 

In ten years from now the forests of Michigan will have been a 
thing of the past, so that witliin lifty years after lumbering began 
on a commercial scale the white j)inc and probably the best hard- 
woods will have been cut out. These forests of Michigan cut from 
two to three times as much mixed hardwood and pine to the acre 
as the pine lands of eastern North Carolimi will now yield, after 
having been picked over for two hundred year.'t. 

The forests of Washington are as yet in a nearly virgin condition 
and are probabiy the finest in the world. They will cut three 
times as much to the acre as the june lands of eastern North Caro- 
liDa, and although the amount of standing timber was estimated 
on January 1, liiy4, to be near 400,000,000,000 feet, board measure, 
yet such is the enormous destruction of timber by tire and the 
rapid increase in the milling industry, which now cuts only 1,000,- 
000,000 feet a year in that State, that those forests will probably 
not last longer than fifty years. 
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The forests of all the Northern States have been cut over and 
the most valuable timber removed. Maine, \'erniout, western 
Pennsylvania and West N'irgiiiia still manufacture, however, large 
quantities of hardwoods, Init the supply of them is so rapidly being 
reduced thut in a few years the annual output will be reduced to 
the growth in the forests duriii;^ u \viir. 

The condition of the timbered lands is about the same in all the . 
Souilicrn States. The pine in the lower districts has in places been 
entirely reaiuved, but in other phu i.s there is still nmch left, while 
the hardwood on tin- niilands has for a century been culled upon 
to supply local iitcds and in most places has had the finest timber 
culled, except toward the mountains nt the south-eastern States 
where there arc magniticent virgin torrsts of hardwoods. These 
forests of the Smith are the ones to wliit h the luinbernn n of the 
North are lookinu !!s the supj'ly dl liiiiiirr near the seats of con- 
sumption 1m rnincs ( xhauste*!, and <»nrc that the tide of nn'lhncii 
turns this way the depletion of the lorrst^ ot this State and those 
farther sonth will be a matter of only a lt \v years. 

Bulletin Xi). ") i«t the Kleventh T. S. Census gives the amount 
of yellow pinr and ( ypress land owned in nine Southern States 
by osUdjlishments lo< attd uiily j!i Michigan and Wisconsin to be 
1,407,.*}.')K acres, estimated to have standing on them a total prod- 
uct of eleven billion tect, hoard nu a-nie, of merchantable timber, 
valued at $8,72;J,()(M). The timber on this land is ( yj)ress and 
hard pirn s — /. long-leaf, loblolly, and shortdeat' pines, and this 
large nnmuiit invested show< that Miehii^an millmen. already 
foreseeing the exliaustion of llie iKuthern t'iire<t<. are investing in 
those timbers which are suitable to take the plaee of tiie white j)ine. 
Even at the present rate of removal, and allowing that there is no 
decrease in the business from the free entrance into the I nited 
States of Canadian lumber, the standing pine iiMhe eastern part 
of North Carolina cannot last twenty years, and may not last more 
than fifteen years, uidess a wise policy obtains. The indications 
are, iiowever. that there will be in the next live years a much 
greater expansion of the milling industry in eastern North Caro- 
lina than has taken place during the i>a:>t five years and a pro- 
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portioJially greater increase io the annual output oi lumber, and 
decrease m the available supply of standing timber. 

WILL A REOBOWTH OP PIN1» ON THESE WASTE LANDS PAY? 

This ((iiP«tioii has been asked ; and it is tiie tii*st point to be eon- 
sidere<l in connection with any atteni{)t to restock these waste 
lands with long-leaf pine. And in answering tliis (juestion we 
may ask another: Will it pay to let these lands lie idle and 
unproductive*:* The cost of securing a growth of pines on these 
lands will be the cost of keeping off the hc^and fires, and this will 
be but little if any more than what proprietors luive to pay at 
present for the privilege of holding these unproductive tracts. If 
it pays to own thrse lands unoccupied and unproductive, it will 
pay much better to own them if they are restocked, at a alight 
cost, with long-leaf pines. 

One of the cliief considerations upon which the final value of a 
regrowth of long-leaf pine depends is the securing, in as short a time 
as possible, a thick, homogeneous growth of young trees, and the 
entire pnn'cntion of all fires among the pines. Nowhere else is the 
truth of the strength of unity more exemplified than in a for* st 
growth, especially in a young and growing forest, on an arid and im- 
poverislied soil, win re one of the necessities is retaining the moists 
ure in the earth and preserving the humus formed by the decay of 
leaves. This moisture will serve to supply the trees with water essen- 
tial for their development and tend to check or even prevent fires. 
The damage fires do to a forest growth, even after the growth is well 
started, is considerable and has much influence on the character 
of the timber. By killing a part of the timber they make the 
growth open and the stocks short-bodied and filled with limbs 
and resulting knots. The thicker the growth the taller and 
straighter will the stocks bo, and so much greater and more valu- 
able will be the final yield of timber. 

KATE Ol- GROWTH OK I,ONG-I.EAF PINES. 

After a lai^e number of measurements of young growth trees, 
which have sprung up in enclosures, or w^here protected, it has 
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been ascertained that it will require from thirty*five to fifty years 
for such a growth to reach sufficient size to furnish aaw logs 20 feet 
long and from 14 to 20 inches in diameter. The usefulness of 
them trees will have begun, however, in leas than half of that 
time, since their increase in size is much more rapid during the 
earlier years of growth than during the later years. After twenty- 
fivo years they will bo large'" enough to hold a turpentine box. 
About this ago, too, they begin to bear mast, and as the foliage 
becomes more o|>en the inoro tender grasses of the barrens appear 
and afford pasturage. Besides this there is a great »|uantity of 
litter which yearly aeoumulatos under the trees and can be used, 
as such litter now is, when it can be gotti n, as a mulch for agri- 
cultnial liunls. Moreover, the lands themselves will have gainetl 
a pennniiriit iiiijiroveincnt I'loni the mould wliich will have accu- 
mulated on the ground during the time that tlic trees were 
growing. 

PCTURK VALUH OP TORPKNTINR ORCRARSS. 

What may bejthe value uf turpentine orchards twenty years hence 
is of course a speculative question. With the great variety of 
uses to which both rosin and turpentine are put it is hardly likely 
that in that time any cheaper substitute will be found for them in 
all their uses.* The area of long-leaf pine which will be under 
orchard at that date is also largely a matter of conjecture. The 
observations of the writer and of several specialists who have 
examined all or parts of the territory covered by the long-leaf 
pine, would lead to the conclusion that, without some radical 
change in the manner of boxing, and the reservation by timber 
owners of large tracts of pine for turpentine culture only, the 
orchards of the United States, with the possible exception of 

•OSWI OF Rrsinocs Products.— Ti) a report upon the innritijiK piru H mnde in hy M. De«- 
ooyen at the Univernal KxpoHition of I'nris the following usvaart given lur tht- diffcrt ut resinous 
productK of that tree: 

Spiriu of turpentine is used in the manufitctureof oil colors, varaishes and paints, in the prepa- 
tatkm of rubber, is employed in medtdne and veterinary arts, and for cleaning and illuminating 
and making water proof putties and Lcnu-nts. 

Rosin is us«d in sizing paper, in soap-malting, in the manufacture of sealing-wax, for soldering 
lead and in tinning, and IVora it is obtained by destructive distillation rosin oil which is used in 
making tubricnnts, printing and lithographic inks, paints, etc.. and paiotiog beer-kegS 
Crude turpentine scrape and pitch are also used in many of these manufactures. 
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those of Texas, will have seen their best days in less than twenty 

vears. 

The Report of the U. S. Division of Fort >;try for 1891 describes 
the pine lands of eastern Texas and \TOstern Louisiana as follows:* 
In the center of the region above the Red river, pint ridges alter- 
nate vnih tracts of oak and hickory. Toward the Ked river the 
forests covering the undulating pine lands remain practically 
unbroken to the Sabine river. On the east side of the Red river 
the area is estimated at 1,625,000 acres, extending northward an 
avers^ distance of fifty-five miles, cutting from 4,000 to 6,000 feet 
to the acre, with no change in character to Trinity river in Texas. 
In that State the forests of long-leaf pine cover about 5,000 square 
miles, merging toward the north into the region of shortpleaf, 
toward the south into vast forests of loblolly pine. The fact that 
but little tapping for turpentine has been practiced in this r^on 
may be of importance from a market point of view. 

Forests suitable for the manufacture of turpentine, being sub- 
ject to a triple destruction, will probably give out some time before 
those suitable for lumber will. Turpentine orchards 'of long-leaf 
pine are destroyed by being lumbered, by natural exhaustion from 
continued tapping and by fires; and their trunks being weakened 
by boxes the trees are more liable to blow over by the winds. 
They are renewed only to an inconsiderable extent by n^iowth. 
The rate of destruction by each of these agencies has been yearly 
increasing, and has not yet reached its maximum limit. 

FtTTORB VAJAJK OP I.ONG-XAAF PIKB FORSSTS. 

The future value of a forest of lon<i-leaf pine as a source of lum- 
ber is based on these facts. T>on*;-li'af pine wood, even after it has 
been tapped for turpentine, which iias no ellect on any of the heart 
wood except to a slight extent tho.sc parts immediately in contact 
with the faces of the boxes, is much stronger than any otlier of our 
pines; and it is especially durable in contact with the soil or w'hen 
exposed to alternating conditions of being wet or dry. As these 
qualities of the timber become recognized they will much increase 

*AnuaaI Report Secretary of Agriculture, 1S91, p. 216. 
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the value and use of the wood for pu rposes wh«re such qualities are 
requisite. The rapid thinDing of the woodlands of the eastern 
United States will cause an- increase each year in the value of all 

timber near centers erf cousinnption ; and there isa constaut increase 
in the value of stumpagc us the utilizatiou of the forests proceeds. 
When once the mass of standing woody material, the uninterrupted 
accumulations of centuries, is destroyed, the entire country will 
each year be dependent for wood on what may be called the annual 
increase in the lorests. 

The lands of the ^reaUj- part of the northeastern States are 
uliLiuly in this condition, and those i>f the soulh«-rii .Slates, with 
the exception of the hardwood forests of the Appalachian mount- 
ains, are fast bcin;^ reduced to a similar condition. This second 
growth forest is producing ver\' largely nonvuluablr wooils, having 
been produced by the seed of inferior spicies left in lumbering as 
worthless, and only such of tlu<r snrvivr as can naturally with- 
stand the repoatcd burnin^^s to which tiic woodlands arc sulijected. 
Moreover, nio>t of thi3Seci>»id urow th is very open and thin, caused 
by lires and other agencies, and the tie* > IVoni the same causes are 
often defeetivi . A large part of the laiul which slunild be timber 
land is unprudu<rlive waste land, with nb^olutely no aiboresreiit 
growth, and the continued violation of all natural laws concerning 
plant-life prevenl,s liie development of such a growth. The 
demand for wood is yeai ly increasing an<l each year the power of 
the woodlands to sui>ply it is diminishing. 

An abundant supply (d" woo<l and timber must be an impor- 
tant factf>r in the future develojunenl of eastern, and particularly 
south-eastern North Carolina, whether tliat develojunent be an 
agricultural or manufacturing advance nn nt ; but unless there is a 
more strict observance of the fundamental laws of all plant-life, 
particularly in respect to the long-leaf |)ine on the high sandy 
land, i^reventing the destruction of tlie s( id and young pines, this 
section will Ije m great want of timber at the time when it will 
need its timber most. 

ARBA OF WASTS WHD INCRBASING. 

In conclusion, it can be snid that there are now 400,000 acres of 
waste sandy land in Eastern ^vorth Carolina, and that this area is 
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coustautly increasiug. This land is covered only with a low, 
scrubby growth of sand black-jack oaks and in places has mixed 
with these oaks scattered loug-leaf pioes, untit for lumber and 
exhausted of turpentine by the. continued tapping. Malpractice, 
especially the custom of hring th(< luirrens and allowing stock full 
range on them, has never given the long-leaf pine an opportunity 
to reproduce itself except over very limited areas, and where pro- 
tected. From this cause this pine, which will always have the 
highest value, both for its timber and the abundant resin which it 
contains, is in danger of becoming extinct in North Carolina, and 
indeed in all the States where it now grog's, at least as far as its 
commercial importance is concerned. 

IMPORTANCK Ol' KARI<V ACTION. 

If the long-leaf pine which is still standing is allowed to seed 
these lands, and the seed and young pines protected from destruc- 
tion, a regrowth can be obtained with comparative ease, but if the 
long-leaf pines now standing are once destroyed, the securing on 
these waste lands of a growth of trees which will be of economic 
importance will be both a difficult and costly undertaking, since 
this pine is the only tree of value in the arts which naturally 
grows on these barren lands. It will cost very little more to secure 
a regro.wth than it does to retain the lands in their present impover- 
ished and unproductive state, since taxes and frequently the inter- 
est un the original investment must be paid. 

The adoption oi souiq general law for these districts, requiring 
stock, especially swine, to be confined, would be of great help in 
securing a regrowth, but it wnultl he imperative, at the same time, 
to prevent any fire from passing through tlie barrens, since one 
fire can kill in a few hours a growth ol" piiic^ sevenil years old. 
The final value of the growth would depend, lou, on lircs being kept 
out even when most of tlu- ines were large enough to be unin- 
jured by burning. By the time such a growtli reachcnl maturity 
or became large enough to furnisii timbtM', all liu- original forests 
will have hwn cut over and the usually thin and scattering 
regrowth will be called upon to furnish not only most of the fuel, 
but all lumber and timber required in building and mauufacturiug. 
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So great is the annihilation of the primitive forests and so rap- 
idly does the demand for lumber increase from year to year that it 
is doubtful if the entire forests of the Southern States can last 
longer than two or three decades. The same is true of the pine 
forests which can be used for turpentine production. The ruin of 
these forests will cause a marked rise in the value of all forest 
products, so that a certain and a higher-priced market can be 
assui'ed for all future forest material. 
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CHAPTER III. 
THE NAVAL STORE INDUSTRY iN NORTH CAHOLINA. 

HISTORICAL SKETCH. 

In Colonial Timbs. — ^As early as 1700 the production of nuval 
stores was an industry of some importance in the Colony of Caro- 
lina. At the same time the industry was carried on in the adja- 
cent parts of Virginia. In Virginia the products were largely 
derived from the loblolly pine, while in North Carolina they came 
chiefly from the long>leaf pine. The products exported from the 
colony at that date were tar and pitch and some crude turpentine; 
but the quantity of the latter shipped was small. Tar kilns were 
made then as now and the process of burning was the same. 
Inde^, the process is very much. the same as that described by 
Theophrastus as being used by the ancient Greeks. 

The tar manufactured in the Southern States was more com- 
monly converted into pUch before being shipped, by the addition of 
some crude turpentine and the mixture then being boiled down to 
the right consistency. From north-eastern North Carolina it was 
shipped by way of Norfolk, Ya., to England, the laws of England 
at that date forbidding colonial products from being shipped to 
other than English ports. Until about 1800 the making of tar 
was not as largely confined to North Carolina as it is at present, 
nor even to the Southern States. Besides being burnt in Virgijna 
from the loblolly and short-leaf pines, some was made in New York 
and other Northern Stute.s i'roiii the |)iti li pine (Pinm rigida), but 
more for hoinc use than for export. (Jeoruia and South Carolina 
also produced considerable amounts in njloiiial days. The nielhod 
of cuttine: the boxes for collecting the crude turpentine was then 
the same as now. The names of some of the parts connected with 
the process have sli^ditly changed in the meantime. Corneriny was 
then called aotrhiiuj and tiie virgin dip was called pure dippings. 
These names continued in general use until the early part of the 
present century. 
5 
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Bntlj the lar and tlio enulo tniiKiitiiic iwTxliiccd in tho nortli- 
ea.-stcni jKiit of tlii« Siutt- wt ic iii:irk< l«'<l, in lln' < :irly days, usualh' 
in exchans^e for ^^oods. al Nan.>tini>inl or Norfolk, \'a., and tlioro 
found ready Before the beginniiiu of the present eentnry 

both commodities had i»raetically eear?t d to be prodiieed aioniid 
Albemarle somid. The seat of the itiduslry slowly moved wrst- 
vvard from tlieiice up the Roanoke and Tar rivers and .southwanl, 
as the «eltl< nient« extended, to W'a-liin^ton and Xewbern, both 
jM)int^ ■^hipping la^g^' »juantities of naval stores to New York and 
IMiiladeiphia, wliere it was reshipped to England, and there the 
erude turpentine was distilled. Tho largest special use for the 
crude turpi niiiie in the I'nited ^itatcs then was lor mixiug with 
fat^-, etc., m making yellow soap. 

JjATKK Dkvki.oI'.ments. — Before IS(K) Wilmington became one 
of the largest shipping points for both crmle turpentine an<l tar. 
In 18()4 the exportation of crude turpentine from Wilmington 
amounted to 77,OlH) barrels, and the total amount of naval stores 
shipped exceeded that from all other ports of the Tnited States. 
The crude turpentine was brought down the rivers on rafts and 
small l)oats from as high as Edgecombe county to Washington, 
from Wavne countv to Newbern, and from all the northern tribu- 
taries of the Cape Fear river to Wilmington, aud was distilled in 
crude iron .stills partly at the shipping points, partly in Philadel- 
phia an<l New York, and much also went to England to be there 
distilled. The spirits of turpeutine usually found f^uick sales aud 
good prices except wIhmi overproduction took {)lace, and was pre- 
ferred in France even to thv Bordeaux turpentine, which was made 
in the department of the Landes in (iascony, being less odorous 
aud more uniform in rpnUity than that. The rosin manufactured 
was worth very little, getting down as low as 25 cents a barrel and 
thea so low it would not pay to handle it. The tar aud pitch 
manufactured at tirst gave general satisfaction and were made in 
large (luantities. In 1770 there were nearly 100,000 barrels of 
tar and pitch shippe<l from the I'nited .States, about one-fifth of 
this amount being pit I hipj*. <] from North Carolina. 

In 17J)J) the tar u.sed in England came lu e<)unl proportions from 
B.ussia, Sweden and the United States. Later the Carolina tar 
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and pitch were less esteemed in England, where they were said to 
burn the cordage more than the products made iu the Baltic 
provinces. This was said to be due to dead wood beiog used in 
North Carolina for making tar and tlie burning being carried on 
so rapidly and at so high a temperature that wood acids were 
formed in large <iuantities along with the tar. American products 
were also objected to because they were earthy, the receptacle })eing 
carelessly made, and were packed in insecure, leaky barrels. These 
last objections are sometimes made against them now, though the 
use "f cases lor shipping has tended to remedy the evil. 

In Bothnia and .Sweden, on the other hand, only living wood 
of the fir and usually from the lower jiart of the trunk and roots 
were used and burning wns carried on more .slowly. In l.^;*! 
there were imported into England 10,900 lasts of tar, of 14 barrels 
each. Of the.se 8,700 came from Russian provinces on the gulf 
of Bothnia, 1,200 from Sweden and only 1,000 from the United 
States. The amount imported from the United States has remained 
at very near these figure ever since. 

The total value of the resinous products shipped from the United 
States, however, increased from about #200,000 in 1800 to $567,000 
in 1 834, and to |700,000 in 1838. Most of the products shipped up 
to this time were from North Carolina, as previous to 1838 trees 
were not tapped for turpentine south of the Gape Fear river, it 
being a generally held opinion that south of that river the pines 
would not 3ield. This error was soon discovered by experiment- 
ing with tbe trees in that section and orchards there soon became 
as valuable as those farther north. 

• In 1836 copper distilleries were introduced in this country and 
at the same time there was an increased demand for spirits turpen- 
tine as a solvent of India rubber, this being the cheapest solvent 
of that article obtainable, and was thus used iu the manufacture 
of rubber goods. It was also used for illuminating purposes, 
though the different forms of petroleum oils and the general use 
in towns of illuminating gas, made from coal, soon supplanted it 
Stimulated by this increased demand the production of turpen- 
tine extended rapidly southward beyond the Cape Fear river into 
South Carolina, and up the Cape Fear to Cumberland and Har* 
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nett counties. The British free-trade measure in 1846 gave free 
entrance into English ports to the products manufactured from 
turpentine and this stimulated the manufacture of these products 
in North Carolina. From this date forward the exports ef crude 
turpentine decreased as the exports of spirits turpentine, rosin, 
tar, etc., increased. 

It was found more economical to move the stills as close to the 
seat of production as possible, so that when rosin was low in value 
the spirits of turpentine only need be shipped. This allowed 
work to be done farther from the water-courses, near to which the 
industry had been previously confined. By 1855 about one-half 
of the s|»irits of turpentine shipped from Wilmington was dis- 
tilled inland. The shipments from Washington and Newbem had 
already begun to decline, the building of the Wilmington and 
Weldon Bailroad having largely turned their trade toward Peters* 
burg and Wilmington. 

By 1860 the orchards from which Washington drew its supply 
approached exhaustion and production soon ceased. Newbern 
being farther south, the industry continued there for several years 
lonjjer, but after 1870 the decline in production became rapid and 
practically ceased duiiii;^ the past decade. I'liere is now no dis- 
tillery in full opciatioii within tliirtv miles of Newbern. North of 
the Neuse river there were in 189.1 uuly eight distill* rics in opcrulion, 
with an output for that year of less than 7,0UU barrels of rosin. 
Three of these distilleries were in Johnston, two in Nash, two in 
Wilson and one in Wayne county. 

Sor TH-WK.sTW.\Ri) E\ ri:Nsiox of tiii: Ixhi >TiiV. — After 18;io 
the s( at of the production of turpentine heii^an to move sontl*- 
westward through the Southern States. In 1840 the value of the 
total product amounted to $593,4")1, nearly the entire aruoinit 
being protluced in North Carolina; and in 1860, while the value 
of the total product in the United States was $7,454,000, that 
of North Carolina was $5,355,778. In 1870 North Carolina, 
with 147 establishments, maimfactured naval store products valued 
at only $2,338,000, while the total product of the United States, 
with 227 establislnnents, amounted in value to $3,585,000. In 
1893 Georgia made about the same amount of turpentine and rosiu 
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that North Carolina did, whih? Florida, Alabama, Mississippi and 
Louisiana altogether made about as much more. 

The industry has only become of importance in Mississippi and 
Louisiana during the past few years, and is still capable of great 
expansion in these States. The turpentine orchards of Georgia 
are in about the same condition as those in this State, although 
there is probably in (ieorgia more round timber standing. The 
same may bo said concM^-ning th(> forests in Alabama. There are 
in Texas, however, between 3,000,000 and 4,000,000 acres of 
untapped loug-leaf pine forests and the turpentine industry there 
has hardly moie than made a beginning. 

Inland Extension in ]^ortii Carolina. — The first turpentine 
distillery at Fayetteville was established in 1844 by Thomas Lutter- 
low. The same year the fi r.st boxes were cut in what is now Harnett 
c6unty, near Manchester, by Henry Harrison, who shipped the 
turpentine from there to Fayetteville to be manufactured. Ten 
years later there was a distillery owned by .Touatlian Worth &, Son 
in operation in the exti'eme western part of Harnett county near 
Bufl'aloe Springs. 

The building in I80O of a ])lank road from High Point to Fay- 
etteville, which road was followed in a few years by a similar one 
from Fayetteville through the western section of Cumberland 
county and another which was projected to Ralei^ili tlirough Har- 
nett and Wake counties, but only paiti illy fiuishrd, caused Fay- 
etteville to become the seal of a large business both in handling 
turpentine and roein and in distilling the crude turpentine. The 
satisfactory prices obtained, and the facility with ^vlli(!h the pro- 
duce could be gotten to Fayetteville on the plank roads for ship- 
ment down the Cape Fear river to Wilmington, led to the indus- 
try's extending before the outbreak of the civil war, even to the 
very western limits of the pine belt in Chatham, Wake and Moore 
counties. 

The completion, subsequently, of railroads across the western part 
of the long-leaf pine belt caused a great deal of the rosin, and 
spirits, manufactured along their lines, to be shipped direct to 
Northern and other inland consumers, without going via Wilming- 
ton. In 1893 over 5,000 barrels of rosin went direct west by way 
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ol" I'aiiil Hock, and over one-half as m-uch went direct north or to 
Norfolk by mil, as was shipped by way of Wilmington. Although 
the output of rosin and spirits of turpentine has more than doubled 
in the Tnited States since 1860, the demand has increased nearly 
as ra})icll y until within the last few years, when there has been over* 
production and consequently low prices. 

VALUE OF THE NAVAL STOKK I'KODUCTS OF THE UNITED STATED. 

From the Eleventh Census the total value of the naval stores 
nianufaetured in the I'nited 8tat«'s for the year ending May 31, 
1890, was $8,077,379. The pruduet tl.-.t vear consisted of 346,524 
barrels of spirits of turpentine, l,-129,lo4 barrels of rosin, and 
about 40,000 barrels of tar, pitch and miscellaueous products. 
The turpentine products given above represent the entire amount 
produced in the world for commercial purposes with the exception 
of that made in southern France and Austria, wliich altogether 
did not amount to 25,000,000 pounds (about 100,000 barrels). 

AUOOMT OF CAPITAL AND LABOR EMPLOYED. 

TIk' cost of the crude material used to produce the outimt of 
naval store produetN in the TiiitiMl .'-^tates in IHOO was ."is'J.oi »(i,44U, 
and the capital directly invi st( d iu the manufacture of naval stores 
in the United States was rt jiortt d by the Eleventh Census to be 
$1,117,265, and in North Carolina $2«)9,;i41. 1 his capital, repre- 
senting G70 cstabli.sliiiients. employed 15, 31."^ lal<(>rei s in the I nited 
States and 1,747 la1>oivi s, on an averacfc, in North (Juroliua, where 
tliere ^'ere reported lo he 194 estalilisliments. 

The relatively sui;ill niniilier ot" lal>orcr^ L^iven as employed in 
this State is due to the faet that the greater pait of the turpentine 
is eolleeted l.y tarinei< (or their ''hands") who have a small area 
of turpentine orchard and utilize their time at dull .seasons in this 
way; and many of those a r. not inehided m the above estimate. 
But some of the turpeutiuc collected iu other States is also gotten 
iu the same mauuer. 

CONDITION OF THE NAVAL STORK INDUSTRY IN NOKTH CAKULINA. 

During the latter part of 1893 the Geological Survey made an 
examination into tlie condition of the naval store industry in North 
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Carolina, and j>articularly into the condition of the turpentine 
orchards and the prospects of tliis industry iu the State. The 
statistics for isiKi relating to this industry, which are c:ivon below, 
h:ive been secured by correspondence with naval store deiilera and 
distillers iu all parts of the long-leaf pine region and by personal 
visits to many sections. The tigures used in comparis< -v-^ have 
been derived from the latest U. S. Censua reports, unless creiiited to 
other sources. 

SniUTS TURPeMnKB AKD KOSIN STATISTICS. 

The accompanying table shows for the year ending December 
31, 1893, the number of turpentine distilleries in operation during 
the year, and the amounts of rosin and turpentine manufactured 
in each county, together with tlic amounts shipped from each 
county to Wilmington, N. C, and the amounts shipped direct by 
rail routes to consumers and dealers elsewhere. 



YkUl oj Rosin and tSpiritis Torpaitine m Xorth Carolim, USiKS. 



COUKTY. 



' ? - 

5?; 



BosiN Manvfactuskd. 



Bladen 

Brunswick 

Columbus i 2(5 

( 'miilHrland ■ 24 

Duplin 5 

Harnett 9 

JohiiiitOD 10 

Montgomen' 12 

^roorc * :m 

Onslow 

PendtT I 8 

Kichmund... 13 

Robeson I 28 

Sampson ;M) 

Wavne .'j 

*Other oottntie&.j 7 
I 



Barrels j r.anelti 
Bhip|>ed to HhipiHHl by 
Wilniitig- rjul else- 
where. 



ton. 



Totals. .....'256 



12,000 
a?, 200 
21,000 
7,800 
3,700 



;},]25 

12,«>00 
10,400 
7,170 
30,200 
41,000 

"4,06b 



229,995 



3,600 



15,000 

o.<):)0 

lG,7(i4 
22,000 
:!K,207 
2,700 

' 0,017 
0,910 

:{,004"» 

^,970 
7,7fl8 



I Total 

InniiilxT (if 
. barrels. 

I 4;], 400 
12,000 
.•57,200 

;^«i,(X>o 

I 7,SO0 
! 12,7.50 
I lti,7(>4 

I 22,000 ; 

41,.'?.T2 I 

\b:.m 

10,400 
13,187 
40,110 ! 
44,000 
1 3,070 , 
ll,7i)8 



137,9«« I 367,981 



Si'IRITS OF Tl'KI'KNTINE 
MaNUPACTI'R£D. 



Casks 
Hbipued 
to \ViI- 
mington. 

7, .-.110 

2,S0O 
7,750 

H, 200 

I, 000 
400 



Casks 
shiu'd by 
ran else* 
where. 



900 



Total 
Num- 
ber of 
casks. 



2(X) 
2.700 
2,000 
1,800 
4,712 
7,020 

' 800 



2.h:}5 



5,150 

8,0:17 
450 



- 



1,083 
3,233 
2,121 
517 
1,517 



8,41)0 
2,800 
7,750 
7,101 
1,0<)0 
2,7:55 
2,ti32 
5,150 
8,s:i7 
:i,l54i 

2,0(R) 
2,883 
7.946 
10,041 
517 
2,317 



42,902 I 32,626 ^ 75,628 



♦This includ£s four countiea: Ma5h with 2 disUlterics. Wilson with a. Lenoir witit 2 and New 
Hanover with i. The amounts included in this fltatemcnt for New Hanover oonnty are eiMimatcs 
obtained by adding the aveiage yearly outtmt of one df atiltery. 
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The number of conntic^ which produced crude turpentine during 
the year (180;i) was 19, The amounts [•loduced in New Hanover, 
Nash and Wilson were very small. New Hanover producing prac- 
tically none. Tiie greater part of the crude turpentine whieh was 
manufactured in that county was brouglit from South Carolina, 
and from inland counties along the Cape Fear and Northeast Cape 
Fear rivers. 

The total amounts of rosin and spirits) of turpentine manufac-^ 
tured in North Carolina and their values are shown in the accom- 
panying table for the year 1893 and the census years ending May 
31, 1870, 1880 and 1890 as reported by the United States Census 
for those years. 



Qtumtiii/ ni)({ Vnlue of Iloshi ami Spirit/* Turjirutim Mtumfnd tired in Xortfi ('arolina. 



Ybar. 

• 


1 

Number of 
eatftbUsli- 
menta. 


1 Rosin. 


SpIBITS of TrUPENTINE. 


Total value. 


Barrels. 


Value. 


Gaska. 


Value. 


1870 

ISSO 

1893 


147 

1S4 
VM 

247 1 










$2,338,309 

l,7nS,4S.S 
1,705,833 
, 1,752,760 








1 


; 367,981 


392,000 


1 75,528 


293,086 i 
1,283,760 1 



The total values represent the value of all products manufac- 
tured directly from turpentine. 

Production has ceased during the past ten years in Wake, 
Craven and Edgecombe counties. There has b^n an increase 
since 1880 only in Moore and Montgomery counties, the number of 
barrels of rosin produced in Moore county for the year (1893) being 
considerably larger than the number produced in 1880, though 
the value of the product is less now than at that date. Mont- 
gomery county is credited with no resinous products in the cen* 
sus of 1880, but in 189^) there were 12 distilleries operating there 
whi\!h produced 22,000 barrels of rosin. 

DBCRSASQ IH THE PRODUQTIOK OF CRU0B TURPBNTIKB. 

The quantity of crude turpentine shipped is small now com- 
pared with past shipments. All that was shipj)ed last year went 
direct to domestic consumers, mostly manufacturers of printing 
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and lithographic inks. Boston was the largest market, New York 
and Baltimore beiug next iu order. There were <>,3.'n barrels 
shipped from Wilminjjtoii and 4,000 barrels from other points, 
making a total of l<),iKU barrels, with an estimated valuation of 
$12,000. The grades of this crude turpentine were not obtainable. 

The general decrease in the amount of crude turpentine pro- 
duced in the exti t nK eastern counties during the past twenty years 
is approximately shown by the decrease in the exports of rosin and 
spirits turpentine fi*om Wilmington. TJiis will not apply to the 
more westerly counties and to Harnett, Johnston, Cumberland and 
Robeson, since additional railroad facilities during tiie past ten 
veal's have turned a large part of their products from Wilmington. 
In a few of these counties, as in Montgomery and Moore, the prod- 
uct has increased considerably of late, owing to better railroad 
facilities, but this product is largely transported direct to Northern 
marki>ts and does not enter into this statement of exports from 
Wilmington. 

The total exports of rosin and spirits of tur])cntine from Wil- 
mington for every year since 1872, as shown by the records of the 
Wilmington Produce Exchange, were as follows: 

Total Jionin mill Spirile Turpeutitie Exporhii from Wihnitigton, 1873-93. 



Yk.vk 



1873 
1874 
1S7.> 
1876 
1877 
1878 
1870 
1880 
1881 
1882 
1883 



Ex]>< iiL« 

of 

Rosin, 
Barrelfl. 



I Kxpt>j l.s of 
! spirits of 
1 Turpentine, ^ 



<>!»0,1.">1 

637.704 

r>r.',si>i 

447,7.")0 

444,818 
453,405 



I2:>,s:{7 

107,420 
101,832 

n8,i7r> 

!>1,224 
101,72r> 
87,ti58 
87,8SMJ 

82,i:» 



Year. 



of 
Barrel*. 



K>L|x»rtcf of 
Spirits of 
Tttrpentine, 
Casks. 



1SH4 
IHSo 

1887 
1888 
1HS!1 
1800 
1891 
1892 
18^ 



.'54 2.1)n(5 
:il4,724 
:5:il,407 

24H,566 

:]ol,S27 
:ts.-),.-)2:) 

:504.S18 
27;i,2t»l 
224,070 



71,3.>4 

(i<»,H0:{ 
<i:^,0S4 

n,ui2 

63,473 

70,28.-) 
»iO.S44 

•■>s,o:« 

47,228 



When the exports of IHS.i, for both rosin and spirits of tur- 
pentine, are compared with those of 1873 there is shown a falling 
off of over one-third, while there is a falling off of nearly one-half 
in the decade between 1883 and 18{>3. 
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Many distillerie«i in thy extreme eastern eounties repoiied. that 
their territory hud not been thoroughly worked, duriiif^the hist few 
years, on account of the low prices, and that any rise in prices 
would largi'ly iiicrea.se production. Tiii.s fact may in {>art aci ouiit 
for the more rapid decline in the receipts of rosin and spirits of 
turpentine at Wilmington since 18H;J. 

The following U\h\e gives the foreign exjiorts of rosin and spirits 
of turpentine from \\ ihiiington and their value for the past ten 
years. The data were kindly compiled from the records of the 
custom-house at \\ ilmington. for the iSurvey, by Mr. J. M. Cronly, 
Deputy Collector of that port: 

Quantity attd Value of Fbreign Reports of Roain and Spirits Tnrpet^e from 
WUmington, N. C, JS74and 1884- 9S. 



Ybab. 


FoRBiGK Expoitro OP RoeiK. 


FOBBIOM Kxi'ORTS BPIRTIB TOB- 

PENTiNE. 


Barrels. 


Value 


Gallons. 


VBloe. 


1874 
1384 
1885 

18S({ 

18;>7 

1888 

188!) 

18W 

1891 

1892. 

1893 . 


300,932 
290,165 

288,4V)!> 

:«;5,n!) 
:Jii,iii3 

281,2o] 
302,0! »4 
2!M),«)18 
251,853 
231,056 




2,o;w,ooo 

1,418,848 
2,375,482 
2,130,0!»1 
2,203,457 
1,!)88,103 
' ],(k50,7!)5 
^ 1,751,270 
1.47:1.157 
1,080,231 
018,727 




405,776 
848,849 

30«,538 
3:i8,3r)<j 
341,825 
21>0,!»87 
304,oH!) 
420,007 
?7l,394 
I 299,286 1 


470,644 
689,964 

732, (J42 
757,3!)8 
0!)5,47<> 
(Ul,025 
70t»,988 
505,8;i4 
372,534 
256,178 



While the foreign exports of rosin have varied but little there 
has been a steady decline in the amotmt of spirits of turpentine 
shipped. 

THB ROSIK TRADB. 

The bulk of the rosin made in the United States is used in for- 
eign countries, England importing the larger i)art of it. About 
two-thirds of the amount manufactured in North Carolina last year 
went to Europe, and the renuii nder to domestic consu mers. Domestic 
manufacturers use more of the fine grades of rosin made in this 
State than foreign manufacturers do. An attempt was made to 
ascertain the amounts of the different grades of rosin manufactured, 
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but retunis ns to this point were frequently imiicrfect. There were, 
liowever, about 4,800 l)arrels of W. W. and W. G. rosin (the two 
highest and lightest colored grades)* ship])ed by rail from the 
western counties of the pine belt, and about 4,000 barrels of the 
same grades were shipped to Wilmington, from tlie more eastern 
counties of the pine belt. There were about 20,000 barrels of other 
grades of light rosin (above X.) made in the western counties, 
and shipped by rail, and about 2").()()0 barrels nf tlioso grades made 
in the more eastern counties ;in<l shipped via Wilmington, It 
seems that, wliilc Wilininuton liandhd nearly two-thinls of the rosin 
manufactured in North Carolina it only received about one>half of 
the finer grades of rosin. Practically all of the finer grades of 
rosin which were received at Wilmington, during the year 181^3, were 
sent to £urope. 

fiXPORXS OF TAR AND PlXCU I'KOM KUKTU CAKOI,INA. 

Exports of tar and pitch from North Carolina have varied during 
the past twenty years much less than have those of rosin and torpen* 
tine. The exports, both foreign and domestic, of these commodi- 

•(iRADES Of RosrN.— The commonly recoRinzed Rrades of rositi in the United Stales areas fol- 
lows: "W. W. — water white; " W. G. "— window-glaw ; "N. "— extra pale; "M."— pale; "K."— 
low pale; "I."— good No. i: "H."— No. i: "F."— good No, a; "K."— No. 2: "D."-gDod strain; 

"C."- >train; "' U."— ciiiiinioii attain; " A."— blerk. 

"Water white" aud ' wiudow-glass." which arc the lightest colored aud highest priced roiuus, 
are made odly fram the " virgin dip." and oaually only from that gathered during the first parts 
of tilt' season. The virffin (!ip is the tiirt>en tine taken from the boxes the ycnr or «cn«rin that thfv 
are cut. The last dipping oi sUi- lir.sl season (the boxes arc dipped from si.x. lu i;ii;hi tinieis tiui irig 
a season) give a yellowish turpentine which makes rosin of aliont the grade "N." The second 
and succeeding years "yellow dip" is obtained, the turpentine having acquired a decided yellow 
tinge of color from running down over the face of the tree which was hadced dtiring the prccetling 
summer when it comes in contact with the old and <LTrk-colorcd resin oti its snrface, aud is subgect 
to the evaporation of the volatile oils in it by being longer exposed to the heat of the «un. 

The iwcond year's yellow dip makes Dsnally rosin of the grade N." daring the first part of the 
-.ea^on, w l.ile on I v darker grades " T.." and "' M. " arc gotten during the latter part of the season, 
Kach year that the boxes are worked the dip becomes more colored, yields a darker rosiu, aud has 
less spirits «f turpentine In It on account of having to run down • targer snrftee, covered with 
colored resin, anH he vxpu^vd for n Irrntfcr time to the oxidiyinc;' inflnrticcs of the sun and air. 
The " scrape." which is the hanicutii rt-'-iu adlitTiu^; lo ihe M-aiiiittl lace of the tree, yields the 
darker grades of nsln. The common grades arc made from old scrape on trees which have been 
worked several years, and frequently has mixed with it sticks and chips, cut from the tree while 
the hardened scrape was being remowd. The twpcntinc produced ftom the lighter colored dip- 
pings is of a better quality than that from the darker, being purer and ligliter and having leas 
nisitt oil in it. 

A large part of the dark grades of roaln ("strain" and "common") which are nported to 

Knrope art.- nscd in nianufiicturing toain oil. The finer grades are used In the manu^ctureof 

soaps, paper .sizing, etc. 
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ties from WilmtQgtou for the years 1874, 1884 and 1893 were as 
follows; 

Tidai ExporU <^ Tar and Pitch from WUmingttm. 



Year. 


Tkr, Barrels. 


Pitch, Barrels. 


1874 


68.619 


7,400 


18HI 


68.794 


5,784 


1893 


52,541 


3,274 



In l s«)3, besides the alx.vo. 4,600 barrels of tar and 700 barrels 
of piti h were .shipj)ed North by rail from Robeson and Cumber^ 
land counties. This makes a total of 57,100 'barrels of tar and 
4,000 barrels of pitch, with an estimated value of $66,000. The 
foreign exports of tar and pitch from Wilmington, for the years 
\H7:i, 1884, 1893 were as follows: In 1873 they were 48,200 
barrels; in 1884 they were 20,138 barrels; in 1893, 7,740 barrels. 
This shows a decline in the foreign exports of more than 50 per 
cent, during each decade. 

TOTAI, AUODNT AMD VAi;UB 09 NAVAL STOKB PRODUCTS IN NORTH CAROUKA, 1893. 

The total aiiiouiit and value of the naval stori' protluets .slii}i{>ed 
from North Carolina during tlie year 180^1 were approximately as 
follows: 

Amownt and Vabie of Norih (hrnfina Naral Stort Produdt, 189S. 

75,528 barrebi of spirits turpentine $1,283,700 

807,981 barrelB of raain 392,000 

10,931 barrels crude turpentine... 12,000 

68,100 barrels tar and pitch 05,000 

Total value of products $1,752,760 

A preliminary report <>f ilie Elevouth Census estimates the total 
products for North Carolina for the year ending May .'U, 1890, to 
have had a valuation of $1,705,833. No crude turpentine is given 
in that report and the tar is given at HOO barrels, valued at $847 
for the entire .State. This statement is evidently incorrect, since 
the exports of that product from Wilmington alone amounted to 
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72,000 barrels for the year 1890 and almost as much for the pre- 
ceding year. 

CONDITION OF THE TURPENTINE ORCHARDS IN NORTH CAROLINA. 

As bearing on the future supply of resinous products in North 
Carolina, a close examiDatiou was made into the condition of the 
loug-leaf piue forests now standing in the State, and in the follow- 
ing notes the writer has endeavored to show the cliaracter and 
extent of the existing productive orchards, of those orchards w hich 
have been abandoned, the round timber which can be boxed, and 
the second growth long-leaf pine. 

LENGTH OF TIMK THAT TURPKMTIME OKCHARI>S ARE WORKED. 

The orchards of the Cape Fear river section have been worked « 
steadily for from twenty to thirty^five years and in Sampson and 
Bladen counties many bodies of pine are reported as having three 
sets of boxes on them, having been worked since 1845, with inter- 
missions of a few years for r^t and to allow the Space between 'the 
hacked faces to increase in breadth. The yield from these long- 
worked trees is still considerable when they grow on good soil, and 
wiiien tlie trees have l)een injured in no other way, as by tire 
charnug the faces of the old boxes. 

These trees along the ( ape Fear river seem capable of standing 
continuous working longer than those in any other part of the State 
or uvt n of the Tnited States, there being uuhk rous re[)orts from 
this Section stating that tlu' orchards had bi i ii worktMl from i'urtv 
to fiftv vears. From ('r'liiinlni.s countv oulv one distiller leitoi'ted 
that his trees had been worked as long as thirty-five y( ars, w hilo 
others stated that theirs were abandoned after having been uoi ked 
from twenty to twenty-five years. One distiller in Robeson county, 
on the Cape Fear river, reported lifty years as the maxinnnn time, 
while for those farther west, in Moore countv, HT>proa( liiiiLr the clav 
uplands and at an elevation of from .''><)() to 5UU feet above the sea- 
level, a productive limit of twenty years was given. In South 
Carolina the trees are worked from twelve to fifteen years ; in 
Georgia from four to eight years, except the slash pine (Fmus 
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cubeiisis Grisob.) ului)<r the coast, which "ruus thy " in one or two 
years, as is true of tin- li.hlolly piiic in North Carolina. 

It may be said that iiiu.>t of the oi-chanl- now producing in North 
Carolina have been "back-boxed ' and that over four-fifths of 
the cnidi' tui iifiiline conies lioiii back-bu\id iix-t-.s. Unlv in Muut- 
jjonitry and the western parts of Moore county are there any 
extensive bodies of trees whiclj have not been l>ackd>oxfd. The 
average time the trees luivt iK-t ii worked in these two counties is 
al)Out seven vears, but nianv of the orchards iu Montffomcrv have 
only been worked tor four years. 

ARKAS OP ABANSONaH TORPSNTINB ORCHARDS. 

An examination of this re<;ion s]iovve<l that hirge areas of lon^- 
leaf pine fonvsts had Im ch aitandoned as no longer |.)rolitably yield- 
ing turpL'Utine. Such areas, where the trees are still standing, are 
classed by the distillers as aUiudonid oreiiardH. When tliese forests 
have been removed bv fire or cut bv lunil)ermen and no loblollv 
pine has a[>peared to take ihe place of the lon<*;-leaf jdne, the term 
7W.^■^ luHil isapi»lied to these areas. Tlie following estimates of the 
anuiunts of abandoned orchards in these|»arate eounties ar<» based 
on returns made l»y 102 distillers in the^e ( oimties, supplemented 
i>y pen-sunal in\» st ligation by tlH» writer. 'I'he-^e areas, in acres, of 
abandoned turpentine orchards wore as loilovvs iu December, I8li;i: 

Areat of Abandoned Tttrpentine Orehtmh in Xtntk OxroHna^ 189S. 



Bladen county tiO.OOO acres. Onslow county 38,000 acrcj*. 

BraMwick 98,000 ** Fender 28,000 

CumWUnd 51,000 " Kichniond 32,000 

Hiii'lin 17,00!) " Robeson 03,500 

ilarniitt o2,000 " Sampson 58,500 



tt 
u 
tt 



Lenoir 2li,000 ** Wayne 30,000 

Johnaton 30,000 " Wibon 20,000 

Montgomery 10,000 " Other counties 75,000 

Moore , 10,000 

^^'ash 25,000 Total in the State.... 718, 000 

Included in the term "other counties" are Wake, Edgecombe, 
Craven, Columbus, New Hanover and Carteret counties. The 



*Por explBuatioa* of this and other tenaa tee pp. 94— 96. 
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amoniit abandoned during the past few yenrs has been greater than 
usual, the vt i v low prices making it unprofitable to work thinly 
timbered orchards longer. Tlie operation of many of these bodies 
may be resumed should there l)e any material advance in prices 
of naval store |)roduels, but such a change is hardly probable. In 
these areas of abandoned orchards there is a great range of density 
of forest growth, varying from that which may be called the normal 
density, which will cut from 3,500 to 4,500 feet, board measure, to 
the acre, to that which will scarcely cut 300 feet to the acre, below 
which latter limit it would be considered waste, land unless a 
growth of loblolly pine has, in part, replaced the long-leaf pine. 
' Although there is very little of this abandoned orchard that is 
heavily timbered with long-leaf pine, all of it has, more or less, 
valuable mill timber on it. Much of the timber might again be 
boxed and profitably worked if protected until the growth of the 
space between the boxes would allow new boxes to be cut. 

ANNUAL ADDITIONS TO THE TURPENTINE ' ORCHARDS. 



The number of acres of round timber being boxed yearly is now 
very small. An attempt wns made to ascertain this ninount, but 
botli back boxes and original boxes were included in the returns; 
these figures, too, were somewhat fragmentary for certain districts. 
For the seasons 1892-'93 and 1893-94 the total nmnber of boxes cut 
in each county were about 'as follows: 

Number of liojseis Cut in Xorth (Mroiiiia, lS9ii-94* 



COONTY. 



Bladen 

Brunpwickf 

ColunibuB 

Cumberland.... 

Duplint 

HarnetL 

Johnston 

Mofttgomery ... 

Moore 

Lenoirt 



Season 
1892-'93. 


Season i 
18»3-'94. 1 


CouNTy. 


Season 
1892-'93. 


Seasou 
18e8-'94. 


86,000 
10,000 

60,000 

255, UOO 

n,0(K) 

82,000 

35,000 
83,000 


95,000 ' 




iNash 


«)0,000 


00,000 


70,000 
220,000 

4,000 
70,(M) 
42,000 
60,000 
78,000 

3,000 


'OhhIow 

iWifBon 


83,000 
35,000 
00,000 
107,000 
114,000 
7.000 


22,000 
18,000 

(5.'>,000 

iUv'>oo 
ji.000 










1,193,000 


1,011,500 



*No retnnts made, t&etnrns uot full. 
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It can be roughly estimated that it would require the trees on 
20,000 acres to hold the number of boxes cut in 1893-94. The 
proportion of this which was round timber, and which represents 
the increase in the area of orchard, was under 3,000 acres. The 
largest sin^lo tract ascertained to have been newly boxed was 360 
acres in Bladen county. There were otlier tracts nearly as large 
in Sampson, Harnett, Richmond and Montgomery counties. 

BOXING OF OTHER SI'iiCIfii) OJb' fJNSS. 

The loblolly and short^leaf pines are not generally tapped in 
this State. An attempt was made, however, to find out the num- 
ber of loblolly pine (/*. Tacda) boxes cut last year in Joluiston and 
Robeson counties, win iv most of them are wurkcd, ami the num- 
ber was found to be under '20,000, showing that a very insigniri- 
cant ainounlof turpentine is produced from this tree. There were 
about 3,000 short-leaf pine (/*. luUi^) boxes cut last year in Mont- 
gomery county. This tree was extensively work^'d tiftecm years 
ai^o in Wake and Chatham counties. The young treea are the only 
ones which yield sufliciently to justify })0X'inir; tliey yield about 
two-thirds as much crude turpciuinc as tlu- l(»nij,-leaf pine and can be 
worked from .six to :>cvcn years. The crude turpentine tVom the 
loblollv pine is verv thin, and runs so freelv that it usually over- 
Hows the box and rniis down to the ground, unless the boxes are 
dipped more frequently than the long-leaf pine boxes are. It is 
said to have so much water in it that wlien distilled without a 
large intermixture of crude turpentine from the loug-leaf pine 
only a poor quality of spirits turpentine is obtained. 

. ASCODNT OF ROUND TIMBER AVAU,ABI.E FOR BOXING. 

This name is given to the original growth of long-leaf pine 
before it has been boxed. It makes, of course, better mill timber 
than the boxed trees, which have the lower part of the stock around 
the face of the boxes surcharged with resin, obliterating all signs 
of the grain and making what is called lightwood. The amount 
of round timber, in acres, standing in each county December, 1893, 
was, as nearly as could be determined, as follows: 
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A'tri'i/il oj Uoitiui Tiiiiht r { Lniiij-lmj I'nn ) In \ortil L'itroliim, Dtvi inlm-, ItS'9-{. 

Bladeu 3,*.K)U acrea. Nash 700 acres. 

Columbus 3,700 " Ondow 3,200 " 

(Tumberland 1,300 ■< Pender .^-lOO '* 

Duplin l.iKM) " Richmond L',-200 " 

Harnett «i,100 " Kobemn <{,HoO " 

Johnston 200 " Sauii»son S7G *' 

Jones 400 " Wake 700 " 

Lenoir. 1,500 " Wayne 200 " 

Mnntiromeiy ti,ioU " 

Nf 'oix' 10,7U0 " Total for the tstiiU?... .V>,H7H " 

The total amount of round tiiiiljcM- now staiulin^^ is very little 
more than whs yearly beiug put in orchard <hirinj^ tho period 
between 1><40 and 1870. The number of acres of round timber 
standiog in those same counties fifty yoai-s aj^o must have hern 
l)etween 4.0(10,000 and 5,000,000 acres. Mueli of this remaining 
timber will probuldy never he b()X( d, heing in small bodies in dis- 
tricts where trees have ceased to be worked for turpentine. 

YOUNG GROWTH OF I,ONG-LEAF PINE. 

The younu t;rowth of long-lonf ]iino may also l)e inclnd('<I along 
with the round pine as timber whicli in part now, or in tlie near 
future, can be worked for tur[)entine. Hut unfortunatidy the acre- 
age of second growth j»ine which is now, or even soon will be. of 
sutlicient size to l)e boxed for this purpose, is very small, and the 
trees in sucli growth are seattering, eonseiiuentiy tbey are short- 
bodied and present little uniformity as regards size or rignlatity (»f 
growth. The figures for tliis acreage are bused on field iioIcn l.iken 
during an examination of the pine lands during the winter of 
1893— '94. In each case they ar(> probably much in excess of the 
true amount of young growth of In * - large enough to hold u tur- 
pentine box. The counties in which any large amount of young 
growth was observed and tlie approximate amounts of this in each 
(in acres) arc enumerated in the accompanying tabic: 

Arms <tf Young Grmvth of I^ong4eaf IHne iit North Oarothui, t8S9, 

Bladen county :!,5t)0 acre.s. New Hanover 4,000 acres. 

Craven « .'),000 " IJr.l). H>n „ 2,000 " 

Cumlx-rland 2,700 " .Stunpson 2,500 " 

Moore 700 ** Others possibly 10,000 

Lenoir 2,000 " 

John«ton 700 " Ibtal in the State 38,100 

6 
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Some of young growth has alifaUy hrcii Idixcil, but the 
ainoiiiit of tmiM ]itiin' L'ottcn from it is iiK-oii'^idi laMf. It vai'ies 
in ago from aiH)iit riirhttcii t<> t liirty-live ycurs. and iii diameter I'roin 
four inclu s to eigiitu n melies. Tiie amount of young growth 
lohh>lly and short-leaf pine is very hirgc should the price ever 
allow them to be ext^iusively worked for lurpentiuc. 

DKCRRASING ARBA OF TURPENTINE ORf'JTAIIDS IN KORTH CAROLINA . 

As shown in the aimvi statements t lie additions to the areas of 
turjM'ntiufi orcharda during the past few years, from both the tak- 
ing in (»f new mature forests and the boxing of young or second 
growth pine trees has been small. On the other hand, the destructive 
agencies, such as foiest lires, storms and the lumbermen, have been 
actively at wo» k. and as the result of their combined aetivitit < the 
area of productive turpentine orchards in North Carolina has been 
reduce<l to but a small part of what it was half a century ago. 
Over the large areas north of Xeuse river the long-leaf pine has 
practically disappeared. Over large areas between this river and 
the South Carolina 8tato boundary line many of the once dense 
virgin long-leaf pine forests have given place to equally large areas 
of abandoned pine barrens and waste lands. 

DKSTRUCTION OF UUCUAKUii BY KIKES. ■ 

Every year there is more or less destruction of standing timber 
by fires, both in worked and in abandoned orchards. The loss 
during the past year and the numl)er of acres burnt over are 
shown with approximate accuracy in the accompanying tabulated 
statement: 

Siuiw i>j Ihi L'-i'i'ifji-'jiu /•V/r« iit Lvng-lfoj Pine I'Oiri>f», iSlfJ. 



1.<U AI.ITV. 


No. of AcreH Burnt. 


horn. 




1 

: 50,000 ^ 

10,000 
5,000 
3,500 


$26,000* 
12,04l0t 
6,000 
5,000 






Six other einaller flres 




Totals 


■18,000 ' 


$48,000 



♦Ivstiinatcil by W. li. rctty. Ksq., Carthage, N. C. 
tBstimated by Mr. John Blue, of Aberdeen. K. C. 
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All t)l those fires took place in the spring, either in March or 
April, and all were reported started from the firing of the grass 
of the pine barrens. The first two fires were particularly severe, 
^oing through orchards that were being worked, and ruining Dot 
only the boxes, but also killing a great deal of the timber, very 
little of which was so situated that it could be converted into lum- 
ber before being attacked by the borers. 

In the fall of 1892 there was another severe fire hi Kichmond 
^nd Moore counties, which destroyed a large amount of timber, 
and also the village of West Knd, on the Aberdeen it West End 
Kailroad. The value of the timbei alone destroyed by this fire was 
placed at ^76,000. 

The danger and loss occasioned by fires in the forests is not sufR- 
•ciently understood l)y the class of persons who are generally the 
cause of them. In the pine barrens most of the fires are^purposely 
started, and the persons starting them should be held responsible 
for any loss caused by them. Too great discretion carnidt be exer- 
oiscd about a suitable time to burn the woods, when it is deemed 
absolutely necessary to burn them, and persons should be careful 
that it is not too late in the season: after the trees have begun to 
put forth their leaves or shoots, and that the season is not too dry. 
Much care should be taken to prevent such fires escaping proper 
hounds and destroying the property of other persons who are in 
no way connected with the starting of the fire. 

The damage of fires is more- than local and the loss occasioned 
by them, or resulting from them, is felt far beyond the immediate 
-district in which they occur. Even when there is no apparent 
<)amage it sets a precedent, the following of which is sure ulti« 
mately to lead to great damage. And there is always a consid* 
arable amount of damage done; enough to far more than counter- 
balance the advantages supposed to be gained in improving the 
pasturage of the forests or in other ways. 

The illustration (Plate I) facing page 6B is from a photograph 
•of a lung-leaf pine forest a few miles west of Southern Pines, 
Illoore county, taken some months after a forest fire had swept 
through this region. All of the pines at this point were killed. 
Many of them fell and were partially or completely destroyed, and 
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the few left stand iug were practically ruined, as they could not be 
cut at once. (See, also, pp. 57 and 61 for notes on the destructive 
work of forest fires). 

DAMAGES TO ORCHARDS I'ROM STORMS. 

Besides the injuries to turpentine orcliards, during 1893, from 
fires they were damaged by two severe storms, occurring one in 
August and the other in October, in the fall. The earlier storm, 
in August, did but slight damage, except to abandoned orchards. 
The one of October 14th, however, inovoti general^ destnictive 
to all boxed pines, besides blowing u{> by the roots many oaks 
and other hardwood trees. The damages were greater in the 
south-eastern portions of the State, especially in Columbus, Bladen, 
Sampson and Johnston counties, but they were by no means con- 
fined to these counties. The force <»f the storm was not uniformly 
distributed over this area, but was more severe at imnu rous scat- 
tered points. Twenty distillers in these eountics estimate that at 
least one-tenth of their trees were blown down, while other oreliards 
were injured to a less ext< nt, and several thousand acres of abau- 
duiied on-liai'd wen- iiiint-il. 

Most of this fallen timlx r proved to li.>a total loss, though about 
1(MJ,0(H.) railroad cross-tics were rut from it at poijits contiguous to 
th<j railroads, and small (juaiiiiiies ot' it \\( le carried to tlie saw- 
mills on the Cape Fear river. Uni^oxed iongdeaf pines suflere<l 
very little, and neither the lobrolly pine nor swamp timber was 
damaged to any considerable extent, lioxed })ines, as a rule, were 
l)rokcn off at the box. Out of one hundred prostrated Iongdeaf 
pin(>s seen near Bladeidmro (X. ('.) eighty-five were broken off at 
the box, four above the box but along the face, ten were blown up 
by the roots, and only one tree was broken oft' above the face of 
the box. These facts show the importanci* of adopting some other 
system of gathering the turj)entine which will a\ oid the deep box- 
ing of the trees. Such a system is j>racticed in France, and is. 
described further on in this report (page 96). 
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ARBA OF ORCHARDS REDUCED BY hWnWlVO. 

LuiiiIktuumi are also i!i>trninental to a considerable extent in 
redueing tlie aereagt.' 4>} liirpintine orchards. In Moore, Uieli- 
niond and Robeson <(Mnitie.s tliev are rapidly cutting into the 
oivbiiids. Eleven «li>lilU is in tlie two lirst counties reporteil their 
oreliards as havinp: been cut into by lumbermen last year, ^^t 
least .'io.OOO ',\vrv< of new and al)andoned orchard must have been 
cut over during to have yiehhHl the lumber cut during that 
year by the mills sawing long-leaf pine. 

JIUW LONG CAN Ul li TL Kl'KNTINE OUClIAKDS LAST? 

It appeurs from the foregoing that tliere are in the State less 
than 75,000 acres of long^leaf pine timber now unboxed which can 
be added in the future to the turpentine orchards, and that the 
present yield of turpentine is derived principally from "back- 
boxed" trees, which if not destroyed within twenty years could 
not continue to yield turpentine for more than that length of time. 
In point of fact, however, the trees of existing orchards cannot 
produce turpentine, except in a small way, for even that length of 
time, since they are being destroyed by fire, or converted into lum- 
bei', at the rate of over(iO,000 acres a year. Then, too, the rate of 
<lestruction increases each year as the number of inilU increases, 
4ind as the amount of aban<loned orcliai'd, which j>roper precau- 
tions are not taken to piotit L Irmu tire, becomes larger; and these 
abandonid orchards serve as means of carrying tire to the newer 
orchards which are being used. 

FRENCH AND AMERICAN .METHODS OF GATHERING TL Kl'EN i INK. 

The two chief objections to the American system of boxing trees 
for turpentine are: 

(1) . The injury to the tree produced by the box, interrupting and 
impairing the life processes and sooner or later damaging the tim- 
ber or causing its entire destruction, and, 

(2) , That the yield of spirits of turpentine is less than it should be, 
and the rosin manufactured is largely of darker and inferior grades. 

A method of tapping the trees, which to a very great extent 
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remedies thesis faults, is (ho Huii;iu s <y<ttMii. wliich was first used 
in France about 18G(), and •-incc tltat time luis coim" iiid* gtiieral 
u.<r in that country, having lu t ii found iiktc ellicacious than the 
one previously tisod there. It presents great an advancrnu'Tit. 
on tlie Ani( l ican system now iu vogue as the American did on the 
early French method. 

THE AMERICAN SYSTEM OF GATHERING TURPENTINE. 

The- American method, which can he advantageously used only 
on stocks over fifteen inches in diameter, consists of cutting iu the 
base of the tree, about eight inches from the ground, a hole called 
the box. This box, which is hollowed out with a narrow, thin* 
bladed axe manufactured for the purpose, has a length following 
the circumference of the tree of about fourteen inches (d to e of 
Plate II), a- depth of about seven inches {b to /), and extends 
back into the wood at the mouth of the box about four inches 
(6 to c), or at the bottom of the box {/) about five inches. At the 
same time that the box is cut there is a triangular strip removed 
on either side of it and extending up as high as the ti[) of the box* 
This operation is called corneriuf/ and the channels left where the 
chips were removed act as gutters leading into the box. 

IniUK'diulely aliove this box the thin bark and a thin section of 
the sap-wood is ii nujved by nu ans of a shar[), bent-bladed imple- 
ment ( ailed the hark. In this proces.*, called hackuiy or cliijjpii((j, the 
impleineiit i> drawn at an t»bli(iue angle across the surface of the 
trunk alternately in opposite directions, each pair of grooves made 
by the hack forming a V, .so that the cut surfn c (onsi.sts of two 
planes forming a very ol>tuse angle, th»' lines ot tlu ir union run- 
ning vertically up the tree above the i run r of the box, and down 
which lino the resin runs into the box. Tiiis scarified snrt'ace, 
called tile Art, has a bri ailtli of from fourteen to sixteen inches ami 
a «lepth usually of one autl one-half to two inches, rarely going iu 
as deep as the thickness of tlie sap-woud. 

The boxes are cut late in fall or early in spring, and in the 
first part of March chipping is begun, and is repeated alioiit 
once a week for from thirty to thirty-live weeks, according to the 



C OBOLOOICAL BPRTBY. 




Digitized by Google 



THE AMERICAN SYSTEM OK UATHERIKU TURPENTINE. 



95 



length of the suinmor season and the way the rcsiu runs. At each 
chipping about one-half an inch of wood is cut off. The resin 
lying in the resin ducts or pores, which are parallel with the 
grain of the wood, flows out when these duets are cut and runs 
down into the box. The object of repeated chipping is to open 
a fresh surface for the exudation, when the ducts have become 
clogged by an accumulation in them of haixlened resin. By the 
end of the first season the face has been carried up eighteen to 
twenty four inches above the box. 

The resin which runs into the box, called virgin dip the first 
season, and the yelhw dip of sabsequent 3^ears is a thick, viscid 
liquid, more or less transparent and thinner the first season, but 
hardening (quickly on exposure. During the first season it is 
removed seven or eight times from the box. That resin which 
hardens on the face is removed by a sharp scraper {scraping) and is 
mixed with chips and bark, and, besides containing only one-half 
as much spirits of turpentine as the dip, makes a much harder and 
darker and withal less valuable grade of rosin than the dip, much 
of the spirits of the scrape having evaporated or oxidized under 
the influence of light, heat and air. Each year as the face is car- 
ried up higiier, about twenty inches a year, there is more scrape 
and less dip, as the resin exuding from the freshly hacked sur- 
&oe has to run over the entire surface which has alreadv been 
hacked before it reaches the box, and a large proportion of it 
hardens and never r^iches the box. 

The dip, as has been explained, becomes, in succeeding years, 
gradually darker as work is carried on until it makes only a slightly 
better rosin than the scrape and eontflins only two-thirds m niueh 
.spirits of turpentine as the virgin dip gotten tiie iirst year the 
boxes were worked. There will average two such hoxes to a tree, 
the trees gentruUy being about twenty inches in dianR-ter. Alter 
the "faces" have heen carried up so high llial it is no longer 
prolitahle to work them, the trees are allowed to rest for .several 
years and recuperate. During this time the sound wood left 
hclween the "faces" broadens, partly covering the old laces, .so that 
on large trees new "boxes" can be cut in between the old ones and 
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the trees ii^ui 11 woiked. This is ciilliMl " hatk-lH)xiiif;."' Tliereare 
frequtJiitly tliree sets of boxes put on one tree. 

THR PRRKCH SYSTEM OV OATHBRING TURPENTINB.) 

The ori*;inal Fiench i^iothod im-rely removed the bark mimI a 
thin layer of sap-wood Ironi a spaee (faee) about Hve inelies wide 
on eaeli tree, and the rt'sin as it exuded after the repeated chippings 
run into a reeepta(de phieed at the foot of tlie tree to receive it, or 
frequently into a liole dug in the sand. By the latter method, 
which was very primitive, the turpentine was mixed with fiand, 
the spirits was absorbed and only a poor grade of rosin was made 
from it. 

The method adopted in 1860, when the production of turjten- 
tino was stimulated in Franee owing to the stoppage of - iieriean 
exports by the l)loekades during the civil war, was very much in 
advance of this. The new method, then adopted, may be described 
in general terms as follows: At the end of February the outer 
bark for a considerable height is removed on all trees which are to 
be tapi)ed that year, leaving only a thin layer of bark over the 
sap-wood. This is to prevent loose bark from falling into the resin. 
At the first of March, with a peculiar-shaped implement resembling 
an adze with a bent handle and a curved blade, there is made near 
the foot of the tree an incision which is four inches broad, two 
inches high and only one-third of an inch deep. At the bottom of 
this incision a curved gutter of zinc or galvanized iron, which has 
a width of the hacked face and teeth on its inner edge, is driven 
into the wood. This gutter turns the more liquid resin, which 
flows down into an earthenware or zinc cup hung on a staple 
immediately below the gutter. 

The accompanying illustration (Plate IH). taken originally from 
Professor L, Hopj)e'.s work on Fort^st Technology, but here repro- 
duced trom tlie Annual Report of the Chief of the Division of 
Forestry, U. S. De] nrtrnt nt of Agriciiltuic, for 1892, '•represents 
a pine two huu<hetl years old, with more than fifty scars or chips, 
without apparently any ill etteets on the life of tlie tree."* Some 

•An. Kept Secretaiy of Agr., WaBhington, 1893, p. 3^. 



Digitized by Google 



N. C. UEULOUICAL, Sl'KVEY. Ul LLRTIN 5 I'LATK III. 




TURPENTINE ORCHARINNa IN FRANCE. 
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Fia 1. -TURPENTINE OATHEHINQ (FRENCH FIO. 2.— CROSS SCCTION OF TURPENTINE 
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of the details of the method are more clearly shown in the figures 
1 and 2 of Plate IV. 

Figure 1 of Plate IV "exhibils the method of gathering tur- 
pentine by the Hugues sytitem, and the use of the till and pot. 
While formerly the reftin was allowed to run into a hole in the 
sand at the foot of the tree, since 1860, when the production was 
stimulated by the closing of the American sources of supply, an 
improvement on the crude method of collecting came into use. 
It consists in fixin<i^ a bent xinc collar or gutter cut from sheet ziuc 
eight inches long and two inches wide, with teeth (soe figure) across 
the chip, which acts as a lip, and conducts the liquid resin into a 
glazed earthen pot or a xine vessel of conical shape suspended 
below the lip. The pots arc six inches high, four and a half inches 
at the opening, and three inehe?* at the bottom, and hold about one 
((iiart. At first plaeetl on the ground tliey are IVe^teued eaeh season 
above tlie old ehi]» bv nuaiis of a uail tlirougli a hole or otherwise 
(svi> ligare). In this way, liv siiortening the distanee over whicii 
the resin has to flow, (he ('vaj»oration of the oil is reduced and 
there is less lialjility of impuritii'S to fall into the rweiver. A 
(•t>vf'r ovor the pot is also soiuttinits used. The puts are emptied 
fvcry iilieen or twenty days with the aid of a spatula. The scrape 
is collected only twice in tin- season, in Jun*^ and Xov(>ml)er."* 

Figure 2 of J'late I\' >hu\\> a cross >•■(•( ion <»f a pine tree trratcd 
according to the French ini'ihod, bled at dillcrcnt places at diilereut 
times. Some of the scars arc nearly covered f>ver with new wood 
(as at FT), and two of the .^-ars (as ut HI) have been recently made 
in new wood ))etween <ddei* scars. 

"Another improvement which reduces the amount of evapora- 
tion and assures cleaner resin consists in covering the chip with a 
board. This improvement (llugues system) is said to yiiM more 
and purer resin, the yield is claimed to be al)out one-thin 1 Imger, 
and the difference in price, on account of purity, 80 to 90 cents 
a barrel, while the cost per tree per year is figured at ahout one 
cent, besides the proportion of scrai)e is con.sidf'ral)ly reduced. 
This (called gallipot) is collected by hand, except the hardest impure 
parts (called barras), of which there is hardly any in this system of 

*Ao. Rep. Secretary Agr., Washington, D. C. 1892, p. 350- 
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follection. Not more than 17.1> per ceut. ol scrape is expected, as 
against 29 in the American practice."* 

Kif^tire ^^ of I'latr IV "shows safety tire stri[i along niilroad ; 
a is the elevated roadbed, b is a <ti ip nf n;roiiiid about twenty-five 
feet wide, whicli is eleari'd of all inHaininal»h' iiiaterinl. Alongside 
of this the wooded safety strip about titty to sixty feet wide ; r is a 
ditch tive to six feet wide, a foot or so deej), the soil being thrown 
toward d. Cross ditches are made through the safety strip every 
1500 feet. The total width of the whole system of tlie road on 
either side is, tlu refore, eighty to ninety leet. The stri[) h may be 
used for agricultural j)urposes if tit for it: strip c remains wooded, 
but the forest floor is cleared out and ireud of all inilaraixiable 
material.'' t 

Chipping is done forty to fifty times a season, and by the end of 
the first season tlie chipped surface has reached a height of tw( ii(y 
inches; that is, while the face is carried in one .season just about 
as high in France as in the United States it is hacked from twelve 
to fifteen times more iu the former country than here. This cup 
can be emptied easily and quickly by lifting it oft" the tree, and to 
prevent it being broken can be set aside while hacking and. scraping 
is in progress, whieh latter operation is flono once a year, in the 
fall. When work is begun on the second and subsequent years 
the cup and gntti r are moved up and rela-i( ik d so as to be just 
under the n* wly hacked surface. The face is rapidly carried up, 
the tree being hacked more frecjuently, but a much thinner chip 
being taken ort' than is re<iuired iu the American practice, pre- 
serving all the time abf)ut the .-^ame width and same dejith, .so that 
at the end of five years it has reached a total height of twelve feet. 
From one to ten such faces are put on the pines, according to their 
size and age, and whether they are to bo bled to death (gemnnage a 
morQ, in which event the timber will at once be utilized, or bled as 
long as the tree lives and an abundant flow of turpentine will per- 
mit {gemmoffe h vie). 

These faces are worked only five years and then the tree is allowed 
to rest several years before new ones are put in. The new faces 
must be put in so that they will be four inches from any other 

*Att. Rep. Secretary Agr., Waaliiagtoa, D. C-, 1893, p. 33a. \ibid. 
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faces, in order that not enough of the inner bark and sap-wood will 
be removed at one time to Icill the tree or seriously injure its life. 

ADVANTAGES OF THE FRENCH SYSTEM. 

The udvaiitnu^H^ tiie French over the American system fall 
under two heads: (1). It tends more to protect the trees and pro- 
long their activity. (2). It gives a larger yield, raises the grade of 
the resinous products and lessens the cost of ptv>ducing. 

RBSUI.TS AS TO TH8 RSLATIVS STRENGTH AND VITATOTV OV THB TRRBS. 

I'lider the Ficnrli system no "hoxes" are cut io weaken the 
trunk and make it hable to hhnv down, and in u lii( li. sooner or 
later, rot begins and linally destroys tiie timber vahie of the stem. 
It is in this American "box,'' too, always filkd or covered with 
iutiammable resin whiU^ the face is being worked, that tires usually 
get a start on the tree. There is no limit to the nnniber of new sets 
of narrow French faces which can be placed, while from the weak- 
ening caused by the boxes only a limited numl)er of sets of them 
can be cut. There are iroi s in the canton of Cormeau (France) 
which have been worked for more than 200 years and show over 
fifty scars. The scars of the narrow faces, although they may he 
over twice as numerous, arc more quickly covered over by the 
growth of new wood on both sides, since the cambium or genera- 
tive tissue just under the bark will have twice as many surfaces 
from which to develop. This enables a tree to more quickly 
regain its lost vitality, upon which the yield of resin largely 
depends. The shallow depth which the faces in the French prac- 
tice are cut, only one-third of an inch, does not injure the life 
process so much as the deeper cutting practiced in America, which 
it^ures the growth of the tree about two-thirds, as is shown by a 
comparison of the thickness of individual rings of growth before 
and after boxing. 

The j)urpose the French management has in view is to both pre- 
serve and work the forests intended for the production of turpen- 
tine as long a time as possible without serious injury to the trees, 
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fciinco it is a matter of hotii time and expense to grow a body of 
pines suitable for tapping. 

THE YIBI<D BY THB PRCNCH 5YST8M UAUGKIt IN QUANTItV AMD BBTTKR IN 

QUAUTV. 

By usinjr tlic cuji for collecting tlic turjtcntinc and inoving it up 
cadi year. h. that it will he just below the freshly hack* d surface, 
a hirger (|uan(ity of purer and lighter colored dip is untteu than 
would be possible under the American plan, and the material thuf4 
collected corresponds always to the virgin dij); it is very free from 
bark and makes an i vcccdingly high grade rosin. I nder this 
arrangement there is very little scrape, the surface backed that 
.'<eas(ni being all that has scrape on it. The increased production 
in France by use of the cup method amounted to four pounds of 
spirits of turpentine and si'ven pounds of rosin from every 1(H> 
jiounds of crude turjientiue, and besides there were no chips or 
trash of any kind in tiie crude material. Tbe sj)irits of turpen- 
tine manufactured is of a better grade than that made fn^m crude 
turpentine collected by the ohl method, being distilled ut H iower 
temperature and with less heat, and all of the resin, except a small 
proportion nia<le fnjm the scraj>e, is of a high grade. 

The value of a barrel of the crude turpentine collecteil l'\ the 
cups is about one-fourth greater th;in that collected by the former 
.«ystein. By the cuj) method there is also a large saviog in labor, 
both in scraping and dipping, and there is do loss of turpentine in 
dipping from a box to a bucket. 

KE.Siri>TS OF KXl'EKlMLNTl? WITH TIIK KHENCH SYSTEM I.N NOHTIl 

CAROLINA. 

During the season of 1894 a trial on a limited scale was made 
to test the merits of the French system and to ascertain by its 
direct application to the long-leaf pine the exact increase of tur- 
pentine collected by it above that yielded by the American practice. 

In order to reduce to a minimum the chance of errors it was 
decided to conduct the experiments at three separate stations under 
direction of different persons. At two of these stations tbe tur« 
pentine was to be gotten from second-year boxes and at the third 
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station it was iutciiiK d to bcirin a trial vvitli first-year or virgin 
l)(>xt's aiitl coiitiiin*' the work lierc lor several consecutive years to 
ascertain thr ( tuiiitaiulivc anniial yield. 

(hifortunately in one set of" the experiments with .second-year 
boxes the value of the results was- vitiaicd by reason of a considerable 
loss of turpentine from the rece()taeles' <»\ t rllowiiig. The results 
in this case will not be con.sidered. ('arelul and conscientious 
attention seems to have been given the third set by the person in 
charge, and the results seem to l)e of suthcient importance to be 
given in full. Tlie siuperinlendeu(;e of this work during the season 
was in charge of Mr. Singietery, of Bladonboro, N. C, and it was 
near this village that the experiment was coDducted. 

The pines selected for tapjiing were iu a grovo with a medium 
d(Misity (about seven), and had an average circumference, breast 
high, of six feet nine inches. Tiiese were by no means the largest 
trees in this grove, but were selected on account of their vigor and 
apparent healthiness. The soil was fair, being a moist sandy loam. 
The forest floor was poor, being covered with a heavy growth of 
wire-grass, broom grass and low huckleberries. This strip Ija l not 
been burnt in several years, and since the locality Mas isolated, 
being locatt'd in the neck of a small swamp, there was little likeli- 
hood that a lire would interfere in any way with the carrying out 
of the experiment. Boxes, usually two to a tree, had been cut in 
these trees in the previous spring and the trees "worked" for one 
season (189:^), so that there were faces twenty inches in height on 
each tree. Those faces wen* from thirteen to fifteen inches broad. 
Six of tln se f)ld boxes, with nearly southerly aspects and with faces 
unshaded by surrounding shiubs, were chosen as suitable for our 
purpose. Above each of these* old faces two narrower faces (each 
six inches broad) were begun side by side. This method of placing 
the narrow faces gave each pair of them nearly the same aspect, 
and since, so far as could be seen, they were under similar con« 
ditions and of the same breadth, the amount of resin which flowed 
from each should have been the same. Six pairs of these narrow 
contiguous faces were begun above the broad ones on as many 
different trees, care being always taken that both narrow faces of 
any one pair were of the same breadth. 
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The surface of one luirrow face of eacli pair was cnntinuous witli 
the surface of the face below, which wns hacked during 1893, and 
the turpentine whicli exuded from the ire.shly chipped surface of 
this narrow face was allowed to run down the entire surface of the 
old face into the box cut at the foot of the tree. 

Across the base of the other narrow face, which began at the 
np(>cr edge of the ol<l face, a metal gutter was driven into the 
wood. This gutter turned the tur{)entine into a metal cup which 
hung on a staple beneath it. Chipping was begun on these 
faces April 2()th. Both of these narrow faces were hacked at the 
same time and the same number of chips were taken from each 
face, so that the length of both faces was kept equal. Both the 
metal receptacles aud the boxes were emptied six times daring the 
running season. The turpentine taken from the boxes was such 
yellow dip as is commonly collected from second-year boxes. The 
grade of the turpentine collected in the metal cups was virgin 
dip, exceedingly free from bark, leaves and chips. It will be 
understood, from the fact that each of the narrow faces had a 
breadth of only six inches, that from the six faces in either set 
there should have exuded only about as much turpentine as is 
usually collected from three of the large^size faces, fourteen inches 
broad. 

The net weight of the turpentine collected by all of these boxes 
was 21 pounds; the net weight of that collected by the cups was 
24 pounds and a few ounces; that is, by the use of the cups 
there was a gain of one-seventh in the weight of the dip collected ; 
or had the faces been as broad as they are usually made there would 
have been during the summer a gain of one pound to each face. 
The yield of 7 pouncls to a l)ox from these picked trees is about 
one-fifth more than tin avtiagc yield, whii li is only between 5.5 
and G pounds to a second-year box. However, this is iiniiuittrial. 
What we are after is the {)ercentagc of the increased yield culleeted 
in the metal cups above that of the boxes. This increase was 
abuut 15 percent, in favor of the cups. The application of this 
to a crop of turpentine would mean considerable aggregate gain 
and would sliow more clearly how large the gain really is. 

Working out the increased yield on this basis, i. e., one pound 



Digitized by Google 



THE FRENCH 8YSTEM APPLIED IN NORTH CAROLINA. 103 

I 

to each box, there would bo a gain of 10,000 pounds of dip to a 
crop of 10,000 boxes, or a gain of 35.8 Imrrels of dip above the 
250 barrels which t0,000 boxes would have produced had each 
box yielded 7 pounds; or there would be gotten, instead of the 
250 barrels of yellow dip from the boxes, 285.8 barrels of virgin 
dip by use of the eu[»s. The difference in the amount of scrape 
yicl<le<l by the two systems was not near so large as the difference 
in the amount of dip. This differenee, of course, was in favor of 
the boxes ami amounted to less than two pounds from all i?ix of 
the boxes. 1 Ills loss of a pound or more was due to the loss of 
volatile oil by evaporation and lo.ss of scrape which hardened on 
the old laces. This diilert in ( in favdr ul the boxes would amouut 
in a crop to nearly 2'\J) barn Is of scrape. 

The advantage in favor of the cu])s, iiowever, lays not only in 
the increased yicM in jxtunds of turpentine, but also in the higher 
grade ot piod'iet obtained by the cup-:. The value of the entire 
yiehl <»r a crop of 10,000 boxes as delcnained above would amount, 
at pre.seiit ju ices, to about one-Hfth more if collect( <l by the cup 
than if collcrti d in the boxe«. This dittereuee in value would be 
distributed as follow.s: 

Value of 2S.">.8 barrels of virgin dip at $1.70 por l)arrel, $ 485 00 

Value of 2.>0 Inirn-ls ofyrllnw clip at ^\.'>0 ]>vv liunfl $ 375 00 

Aud value of larger yield of 23.5 barrels of scrape at 
$1.10 per barrel 2a 00 401 00 

Difference in fiivor of cupo 84 00 

There is an increase in value amounting to $84, or over 20 per 
cent, gain, even when the cups are suljstituted in the place of 
.second-year boxes, and tht^ rate of increase in value of products 
becomes larger each succeeding year. 

As iu the other experiment both cups ami boxes were tried on 
tirst-year laces, of the .same lengtii, no diUcii uce is expected iu the 
result iu favor of either system. It was intended, when tliis exiiei i- 
lucut was begun, to move the cups, at the middle of the season, 
up tu the top of the face which had at thai time been chijtped. 
This shouhl have yielded, in the cups, a slightly larger amouut of 
dip turpeutiue than was collected iu the boxes, uud the grade of 
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that in the cups should have been higher, since the dip turpentine 
coll< ( t. <1 from first-year boxes is usually classed as yellow dip for 
tlie last dippings of tlie season. 

It is expected that these experiments will be continued next season 
(1895) on a larger and even commercial scale to make a further test 
of their adaptability. This will include a test of the clicapest and 
most serviceable collecting cups, the best breadth to make the faces, 
and a trial of different materials for making gutters to ascertain 
their durability and strength. The use of materials with mini> 
mum cost and maximum utility will of course determine the com- 
mercial practicability of the system and it is these subjects which 
it is hoped will be thoroughly investigated during the next year. 

The incomplete I'esults from another experimental trial, in which 
the cups, on fi rat-year faces, were, at the middle of the season, 
moved up so as to be at the top of the face which had so far been 
cut, show a gain in the number of pounds of dip collected even 
iaiger than that obtained in the prece<ling trial. As no scrape was 
collected in this trial, from a misunderstanding with the person in 
charge, the weight of the scrape cannot be included. It can be 
said, however, that there was a large difference in the amount of 
scrape on the two sets of faces, much the larger amount of scrape 
having settled on the faces with boxes. 

There were twelve faces in each set, the arrangements being 
similar to those stated in the above experiment, excej)t that these 
faces were bi'oader — from 7 to 7\ inches — and instead of the faces 
being cut in paii*s, one of each kind, they were placed two on each 
tree without regard to their asp<'ct. The net weiulit of the tur- 
pentine collected from the twelve boxes was pniuids, and the 
weight of that cidh-cttnl from tiie cups was 59 pounds, which gives 
a net yield in favor of tlie cups of 8.\ pountls, or a gain of over 
IG per cent. No ditlVr. m r in the grades Wius noticed in the tur- 
pentine, \)Oih being classed as virgin dip. 

COST OF ADOPTING THK PttKNCII SYSTEM. 

The cost of the change from the old French method to the mod- 
ern Hugues system was stated by Desnoyers (chief forest guard of 
the national foresta of France) to be about one cent a year for each 
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tree. To cliauge from tlio American to tlie Hugues system it would 
not cost that imicli, for tUo cutting and cornering of tlie boxes, 
allowing two boxes to u tree and 1.4 cents foi- tlie cost of each box, 
amounts to nearly three cents for each tree tlie first year; and by 
the American practice one-fourth of the total yield of turpentine 
for six years is obtained during the first year. In the French 
orchards, on the other hand, the yield is very nearly the same for 
\, each year. The cups, which are made of ghized earthenware, have 
a liole near tlif upper rim \v!ii( li can be s]ii)ped over a hook or 
staple driven in the tree. Thick galvanizeil iron makes better 
gutters than zinc, as the former stands driving betti r and is much 
less injured by atmospheric influences. It is cut in strips four 
♦ inches long and one and one>balf inches wide, one of the longer 
sides being cut obliquely to the surface so that it can be easily driven 
into the sap-wood of the pine. 

The iibi >ve-mcntion«'d fact.s eoiicciiiing tlie trjjipin- <»f' tlir pme 
in P""rance are taken from Saniano s Ti-eatise tin < a Kurt of the 
^laritirae Pine; Desnoyers" Tajtjnn;/ of the Maritiinc Pine; Prof. L. 
]?oppo's Foreafrfi. and Th^ Naval Ston- indmtry in tlie Re})ort of tlic 
( liict of the I )i vision of Forestry in tlie 1". S. T>e}»nrti>i«>nt of Agri- 
culture for |.H1>*2. This hist mentioned publication liasu \ < i v clear 
and concise account of the ditl'erent methods of tapping, with the 
advantages and disadvantages of the ditt'erent .systems, and is well 
illustrated. It can probably be obtained free of ehnrge by any one 
desiring to know more of the merits of the Ungues system and the 
condition of the naval store industry in other parts of the United 
States and in foreign countries. 
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THE LI MBER INDL'HTRY IN EASTERN NORTH 

CAROLINA. 

HISTOKICAL .SKETCH. 

Until withiu the past two decades the production of lumber in 
eastern North Carolina, except for local use, had been small, owiug 
to the great distance from general markets and the limited demand 
for the hard pines. Wilmington, as early as the middle of the 

last century, had considerable trade in long-leaf pine lumber with 
the Wont Indies and England, and this trade eontinued in a lini-* 
ited way until the first |tart of the j)reseut centut v. when with tlie 
use of steam in sawing the output was largely increased. Mr. 
James Sprunt. in bis Jnforntafinn ( ymvrrniriff \\llmin(jlon, N. T'," 
says that the lirst steajii saw-uiill e>tubli.shcd in Wilmington was 
erected on the western ^idf (»f tlie Cupo Fear river by u person 
named Mazerretti in liie year l.sis. 

For a great many years after tliis Wilmington had a large and 
mi-()wing trad(' in Iiniil)fr with tlic Wot Indies, but of lale years 
liie eomj>etition ol' Savannah, Mobile and IVnsacola, winch arc 
much nearer to these islands, lias prevenUd any fartfier expansion 
of the industry in tlnit direction. Wilmington has always had a 
largf trade in lumber with the Middle and New Englniid States, 
where the longdeaf |>ine has been largely used in ship-buiiding, etc. 

In {1h last few years, owing to the increased demand for Southern 
liaid pine, the number and capacity of the mills at Wilmington 
have l)een more tlian doubled. The logs for supplying this demand 
come from the counties along the Cape Fear, Black and North East 
r!V( r< and their tributaries, along which lie well-timbered cypress, 
long-leaf pinr and loblolly pine lan<ls. The territory drained by 
these streams is about "i.OOO square miles, over one-fourth of wliicli 
area is timbered with long-leaf pine that can be floated to Wil- 
mington. 

As early as 1830 both Newbern and Washington had lai^ trades 
in long-leaf pine lumber with foreign ports, mostly in the West 
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Indies. By however, owing to the exhaustion of tlie long- 

leaf pine in these sections, their trade had ceased, and since that 
time tiiese ]>()int8 have become centers for the production of lob- 
lolly pine lumber. 

LoBiAHj.v Tim; in the Timber Markkt. — As the supply of 
long-leaf pine became e\'han«t( d north of the Neuse river other 
pines were used in it< place, the short^ieuf ]>ine being the next used 
and then the lohh)llv. In many sections these latter have alwavs 
been the only pines available for building materials. 

It is only within the past thirty years, however, that the loblolly 
pine has entered the general market in the form of lumber, being 
debarred, previous to that time, because of the fact that so large a 
proportion of it is sap wood. If used where exposed to the weather 
it decayed rapidly, and when used for interior work had to be 
painted, since it "blued" badly. The introduction of dry kilns, 
which enabled the sap to be thoroughly driven from the timber 
and the wood perfectly dried, has given it a wide range of uses. 
Now there is a steady demand for it, as it is extensively used for 
flooring, ceiling and other interior wood- work, and also for exterior 
work, for which latter use it is suitable only when thoroughly dried 
and painted. In the Northeastern States it is being used as a sub- 
stitute for white pine and spruce, and as the better grades of these 
become scarcer and consequently more valuable the demand there 
for loblolly piue lumber increases and the uses to which it is put 
become more varied. 

Since this is the chief timber tree over a large part of the State, it 
has been used for many years, in the section where it is the 
only pine, for building and fencing material. For these domestic 
uses only the largest stocks, and those with the most heart, were 
elected. For the manufacture of kiln-dried flooring and ceiling, 
however, those trees are preferred which have the least heart, since 
the sap wood furnishes a lumber more uniform in quality and color 
than the heart. Lumber made from the sap wood is also lighter 
than that from heart wood and the cost of transportation is less. 
It is marked in the New England and Middle States where it is 
jsold under the name of North Carolina pine," "North Carolina 
sup pine," or "North Carolina kiln-dried pine." 
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There has been a considerable increase in the value of loblolly 
pine stumpage since it has entered the general hunher market. 
Twenty years ago loblolly lan«ls ranged in value Iroin oO cents ta 
^1 per acre, according to situation in rcl.ition to transportation 
facilities and density of growtli. Land similarly situated and 
timbered now sells from |1 to |5 an acre. Original growth lob- 
lolly lands will cut from 3,500 to 6,000 feet, board measure, to the 
acre; second growth from a third to a half less. 

STATISTICS OF THE LUMKER INDUSTRY. 

The statistics tor tliis re{)Orton (he saw niiUaud forest industries- 
of eastern North Carolina weri' collected in connection with au 
investigation of the timber lands of this section, which has just 
been completed. It is intended more to show the condition of the 
various branches of the luniber and allied industries, in respect to 
output and supply, than to give a general treatment of the different 
departments of the aggregated intei'estd. In this connection there 
are but imperfect statistics for comparison, these being chiefty esti* 
mates prepared for lumber jounials. 

The area treated of embraces forty-three counties, which constitute 
the original "long-leaf pine belt" of North Carolina and to which, 
according to the U. S. Census of 1880, four-fifths of the milling 
interests of the State were at that time confined. In this enumera- 
tion are contained the products of all saw-mills and plauing-mills, 
whether operated in connection with saw-mills or as distinct estab- 
lishments, exce|>ting entirely local planiug-mills and door, sash 
and blind factories connected with these or distinct There are in 
this section ten such local planing-mills and blind factories, which 
have an output with an estimated value of between $100,000 and 
$250,000 per annum. In spite of the fact tliat the latter half of 
the year 189.*J was an era of lousiness depression, and consequenth' 
there was a curtailed output, there is a marked increase shown in 
the value of the output of 189:i over that of both 1890 and 1880^ 
according to the census reports for those years. 

The value of rough and remanufactured lumber, iiieliiding 
shingles, produced in this "loug-leuf pine belt" of North Carolina 
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for the year ending Doirniln r -U, isjia, wms nhoui i?4,d5M00, 
For tho census year 1880 it was $1,340,000, and lor the census 
year IHOO it was, for tlie entire iitak. 6").707,<)S7. 

Tho ()Ut|)iit for 1893 came from 'V2'.\ luinbtT-niills, including 
shinglo-nii Us, with an aggre^nitc ca|>ital of $4,6^0,000. The capital 
reported by the census, for the entire State, in 1890 was $i>,319,- 
")no. invested in 688 establishments. 

The capital engaged respectively in the manufacture of shingles 
and board cannot l>e separated, since the manufacture of shingles 
is largely engaged in by mills producing other lumber ]>roducts. 
Tiie number of mills engaged in the manufacture of lumber was 
281, with an outi)ut in ISIKJ of 4o5,86.),000 feet, board measure, 
valued at about ^o,? 1"),000. The number of shingle-mills was 
(42 exclusiv.ly shingle-mills), with an output of 166,180,000 
shingles, valued at about $813,280. 

OlTi'UT OK I.LMUUR AND SHINCI<1^S. 

The output of lumber and shingles and the capacity of the lum- 
ber and shingle-mills in o|)eration in each county for the 3*ear 
evading December 31, 1893, was as follows: 
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Output qf LwnUr aad iHiuigle*, Ea^em Xortk Carolim, 189S. 



Counties. 



c .i ( Mitpnr 111 
I 'rS lK!t;:, in t'. «-' 

sUi, iiiLiiMirt'. 
J?, 



Bladen 

F.rltic 

I'll and If) 

Iliutiswick ... 

Cutuden 

Carteret 



CliKwan 

( 'nivt ii 

( 'olilliihlls ... 
Cuiiihi'rlani I 
tCurrifuck .. 

n.iri' 

Diipiin 

EdgetHiinbe.. 

( Kites 

< irci'ii 



•,i 
3 



s 



2,800,000 

l.','tl>.<MU 
■L',n< 10,000 

«.700,000 

- 1. l<n\oon 
O''.7inl,o<io 
i:;. 40'*. 000 
Kt.."*oii.O(JO 



Voarly 

|ijicit\ ill 
J.S'.»o, ill leet, 

lioiird 
inetuiiure. 

5,400,000 

"),0uo,O00 
:;'i,oi lo.ooo 
:;,."»( Ml,00<i 
ti.tAHJ.OUU 
8,000,000 
:;o,(H)M,oOo 

•">■:, ">iK,>,UUU 
-ItjOO.OOO 
18,000,000 



Vtarly 
< )iit[)ii1 ill ciipacity it> 



in 18»3. 



3,500,000 

;;,rHi0.rH)<i 

4,(M to, 01 Ml 



Bhiiiu'le.^. 



5,000,000 

.").0(« 1,000 
0,001 ).(»()( I 



l,aUU,OUU 1 4,000,000 



:!,<N)o,oi )0 
16,100,000 



Halifax 

liarnett 

Hertford 

frv<ii- 

•JollUi^luU 

Jones 

Lenoir ........... 

Martin 

(ntu'< 'inory... 
Moon'..,. 

(J \a.-l) 

>N« \\ IIaiiii\< r 
Nori liinnjiOjii.. 

C >ti,-li.n\ 

Pauiiico 

Paivqiiotank 

Peril iiliiinns ... 

}"itt 

Pender 

Kobeson 

Kichmond 

SaIll}l^'lIl 

Tvirell 



Wa.siiineton 

Wake 

AVavnt* 

Wifgoii 



9 



4 

5 
7 

\H 
10 

:\ 

:iO 
a 

K 

:i 
7 
IH 

(i 
M 

12 
12 
}> 

:{ 
() 
0 

(i 



L'.i'0l).()0O 

•2,K.50,000 

L'.TOO.nOO 

)H,0'' (I 

'-.Oil(t,OliO 

(•,>U( t.oou 
:i,S(io.000 

0. 0mo.ooo 

■ r.otHj.oiX) 

2,200,000 
20,^00,000 

iy,5(w,ooo 

2,.'10( HlOo 

152, :;•_'(), 000 
:i.V)O,O00 
:]o,ooo,oo() 

! ),.'i«'(t,000 

22,000,000 

1. unu.oi'io 
7,oi 10. Olio 

ODM.OOU 

U,7UO,000 
12,000,000 

I ,r,7i),(nio 

\.M Jll.OlHI 

io,<MjO 
O.ouii.oO'i 
.S,oui),oou 
I,.'>0(»t000 



i,oo:),ooo 
001 1,000 

4.<M»0,f.iOO 
i.r.iMi.oiM) 
.">,ouo.On(t 
14.iiOn.(io() 
fS,,50U,OOU 



6,000,000 



!..¥H),(lOO 
7sO.Ui:0 
l,jOO,U(Mj 



i.:)Oo.(K)() 
lo,bOU,OUU 
25,000,000 



10»000,000 



1". 000. 01 ^0 
i;;.iHH»,oosi 

:',.oiio.ooo 
2a,OO0,00U 
:iO,000,000 

:;.o;jM.oOO 
lo.oi.'O.oiio 

■ I, SOI 1.000 
IS. 0011. 000 

S.I K H).00O 
Ifiji.xi.OIU.l 

80,000,000 

7.1 in i.otiO 

ll I.I H H I. OI K.) 

1. -".on. 000 
lb,.((JO,000 
17,500,000 

:;,soo.iioo 

I'l.lHNI.OOO 
tl I.I li H ),01 11 ) 

lo,o;io,giuO 
] 0,01)0,000 

2, «IX),000 



2,500,000 
3,000,000 



3,500.000 
1,()(M»,0(K) 

2,2ou,auo 



4,500,000 
4,000,000 



;;.7oii.i,H H) 

^,21)0,01HJ 
l.i.OOO.OOO 



2,0(N»,o*X) 
K»,()0().0<10 



1. 01 Hi.noo 
] HI. 1100 



4,700,000 

'i','io(\nw' 



19,500,000 

i(H).ri(Hi 

.'i.OOO.lX 10 

:i.:;oo.i)oo 
4,U0<J,UOU 
1,7()0,0(X) 

}00,l)00 
7.000,000 
27.2110,0011 

2,ooo,yuo 
:iOO,ooo 



Totals ;}2.l 45 >,K8<I,000 i 025,000,000 150,180,000 



:!.()* >0.(HH» 
800,000 
23,000,000 

;!.;h m).(hX) 

4,7)00,000 
4,S(H>,0(K> 

7,000,000 

;;,:;oo.(MK> 

;i.')0,o()0 

0,OOU,(HI0 

:;2.ooo,)HK> 

2,S(K».00d 
1,8()0,UOU 



20fi, 150,000 



The figures .show the quantity of lumber tuanuracturcd in each county rather than the autuunt 
cut tn each. In some cases logs were carried to targe mills from several adjuniiig counties, and 
are litre credited to counties where sawn. 

*PartIy estimates made fay lumbermen. fNo reports made. | Mills destroyed before the end of 
the year. 2 Reports tnoomnlete. 
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The output is at least ono-teDith less than it would have been 
under normal trade coi\ditioQS, since 107 mills, with an output of 
230,000,000 feet, board measure, reported an average idleness of 
seven weeks. Many mills also that did not shut down consideiv 
ably reduc ed tlieir output during a part of the year. The unprece- 
dented freeze during the month of January, 1893, caused many 
mills dependent upon the water-eou rs( s for their supply or opera- 
tion to shut down for several weeks. The output would otherwise 
have been over 500,000,000 feet. 

In the preceding iitatement the output for the respective counties 
does not necessarily mean that the timber was produced in them, 
but merely that it was manufactured in these counties. Camden, 
Chowan and Perquimans counties now produce but a small pro- 
portion of the timber manufactured in them ; it comes from Bertie, 
up the Chowan river, and the counties lying on the southern side 
of Albemarle sound. 

The proportion of timber produced by individual counties is 
more nearly represented by a subsequent table showing the amounts 
of timber and timbered lands held by logging and milling com- 
panies in each county, though there are given no actual figures of 
the production of timber by counties. There are only a few towns 
in the State which have a large annnial output, the mills in gen- 
eral being scattered through the timbered districts. 

The relative rank, capital invested, yearly capacity, output and 
value of output of the three producing points, for 1893, were as 
follows: 

(.'ttpUal, Output^ ftc.^ at Dijfereid Lumltee Market* in Eastteu Sutth Cantliua^ 



Towns. 




I IHSK!. fi'i't, , Vfuily ai- N'alueofout 
boaril iiieaij- paeity. | put, 



Wilmington 
Nevbernt ... 
Washiogton 



1 s ^r):M),()(K)' ;i(i,oiK).(M>o 48,00il,fMX» s;42r>,(«)()t 

2 9 , 3S5,00U :i8,000,OUU 5I,000,UUO i ;].M),0(H) 

3 j 7 l(i5,000 21,000,000 27,000,000 188,000 



*Not fiilt. pnrtly ha>;t-r! rm a biiUeliu uf tht- I". S Cm^'i-i of iSi^i. 
tPartly taken Irom the cii»tuiu-l)uiit>v rccurtis of Wiluiingtou. 
Uiiclucles James City, a village oii tlie oppwite side of tiie Ttent river 
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F01iEST», FOftliHT LJLSm AND F0Rli8T PRODUCTS. 



Tlie apparent disproportion botweon cajutal and vahu» of ontput 
ill tlie various statements is due to the different extent to which 
rem nnufactu ring is canied at different ]>laces. Wilmington, too, 
largely increased (hiring l.s 93 the capital engaged there in milling, 
hut not sufficiently early in the year to increase the output in like 
ratio. The output of no shiugle-miUs or remanufacturing establish- 
ments except such as are connected with lumber-mills is included 
in the above. Elizabeth City and Edeuton, with twelve mills, had 
a combined output of ;)8,000,000 feet, board measure, and 21,000,000 
shingles. The shingles made in these places were largely from 
juniper or white cedar; the lumber was chiefly made from the lob- 
lolly pine. All except a small part of the output of Wilmington 
was from long-leaf pine, that of Newbem and Washington was 
largely loblolly pine, less than five per cent being long-leaf. The 
Aberdeen district in Moore county, and the western part of Cum- 
berland county produced in 1893 over 31,000,000 feet of long-leaf 
l^ine. 

CUMBER PRODUCT PROM mPPERBNT SFEdfiS OP TRBBS. 

Tlie outj>ui in eastern North Carolina, 1H1>:3, of lumber and 
shingles was distributed according to kind of tree as follows: 



Lnmber Product from Diferent Kindt of JYee», 1S9S, 





i Lumber, thou- 




Kixb or Timber. 


' sand feet. 






board meKsare. 



LobluUy pine* 

Long-le«f pine..« 

Cypre.^.s 

Juniper (wliito c('(lar) 

Ash 

Yellow poplarf ♦ 



•The snviiima aiul short-leaf pine were sawti a1on$; with the loblolly and not distinguished from 
it, so there was no way of getting any accurate information about the quantity of these that was 
sawn. Tbe savanna pine formed a large part of the material sawn at some mfllsin tlieextremeeast, 
but there wns no apiJicci.Oili .in.niMii uf sliort-ltaf pine sawn i xn-pt aloiiH Uu- wi stern boundary 
of the pine belt. I.oblolly pine was reported as being sawn iu thirty-three counties, and in twenty 
of these no1o«8r-t««f pitMwas sawn. I/Mig-leafpine was sawn in twentyHmecounticsand cntlretjr 

ha wM to the <: \ i:V.tsionof the loblolly pine iti -^ix LMinlies, The counties whii h jirnduced the most lob- 
lolly pine w ere Beaufort, Uertie, Columbus, Craven. Dare, Gate», Halifax, Hertford, Joucs, Lenoir. 
Martin, Onslow, Perquimans and Washington. Those which prodnced the most long-lear pine 

were Cumberland, ^toor^•, Richmond, Saiiipsun and K<i!i; Ki)n counties, 
flnctudiug iituall quantities of per^iniuiuu. s^wcct guni. uak aud dogMooU. 



14.S,«()0 
0,275 
<5,;{0() 
r>,(HM) 
2,400 



10,300,000 
111,680,000 
44,200,000 
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Ot" tln' ali*i\r aiii(»uiu> of luiiilx r <<;\w\\ tlit-ie Ufi-c 1 ."ls.42O,(M)0 
feet rcMiiaiinlaclured at tlic mills, ot u liicli 101,420,000 Iih L were of 
lobli)lIy ]>iiie and o7,00U,00ll h i t wm' long-l(*af pine. Benides this 
it is e.stiiiiat('(.l that th('r*> were 1 "),0l)l),0U0 I'rot of both kinds romnnu- 
faetured at so|)nrate estahli.'slHueiitii iu .Moore, Richmond and Ter- 
quimans eonmics. 

The aiiioiiiit '>f Imnher used loeallv, includijig that shipped to 
other puiiit< iu North ^'avoliiia, was 71>, 200,000 feet, of wliich 
/)2, 000,000 feet was loii^-kaf pine lumber. It sooms that lou«;-leaf 
piuo lumluM- is luiich more widely used in the 8laU' tlmn that made 
from tile loblolly pine. This is btcauso the lonj^-leal ])ine timber 
lasts so mueh lon;2;er than that of otli(>r pines when used in exposed 
situations, as is generally the ease in this State. Mo.st of the lob- 
lolly pine used in North Carolina is sawn in the eounties where it is 
used. What is exported iroes to the Northeastern State.s, about the 
same amount goinjr by rail as by water. The long-leaf pine lum- 
ber, except that from Wilmington, goes to A'irginia, rennsylvania, 
and other interior States. That from WilmiDgton goes to coast- 
wise ports aud to the Went Indies. 

T,UUBER SHIPMENTS PROM WIT.MINCT014^. 

The total shipments of lumber, the foreign exports and the value 
of the latter, from Wilmington for the years 11J7;1, 1883 and each 
year of the past decade were as follows: 



Quantity oinl Vitliif uj Liitnix r Shijipol jnnii WUiuukjIoh, l.f7-S-f<>. 



Year. 



: I 

*To(al +T<>taI fur-' , , f 
«hip- eign e.x- | ^Jj 



YfiAtt. 



^Total ItTotalft^r- 

ship- i>ignex- f„-p:„„ 

menteof ports of 'Of^'Sn 

feet, b. m. ^"•"oer. 



: lumber, 
feet,'b. m. 



iss:', 

1884 
1885 

18,S7 



lit,517.7<»S (i,l»20,171 $ 18SS 

j40,2Sl.ir>S «>.O74,077 ls^'> 

37,07»5,042 15,3IU,(X)0 i 232,o:i7 , l.SUO 

85,956,829 114,1)12,000 ! 23«,«8rJ Ij im 

1 11,11K),U0() I 174,121 . IS'JU 



4i,o()7,*i8(i i:j,oi<»,(K1o 5;n)0,ri8i 

;;r.,i.7'.>,r)0!> 1{),M!)o,000 17l',lS7 
40,28U,20o 113,824,000 I 212,0i)4 
'40.0(l5,rj«7 117,532,000 I 287,448 

2l»,.'>S0,l(i(> 12,2-_M,000 174,440 
2o,H74,;i:;i i:i.244,0iK) I I75,<>m) 



♦l-roni the records of tlic WilinitiRtoti Iloarfl '"T 'r:;ide. I"or the compilifirtti of tho«5«» ficufrs nnd 
othcni obtained from these records the Survey is indebted to Col. J. I.. Canlwcll, .Secretary of the 
Wilmington Board of Tnde. Theae figures indicate the number of feet iu boArd measure. 

fProm the custom«houae records. 
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FRODdCTION AND BXPOKV OP SHINGI^BS. 

The greater part of the sawn cvpre.ss sliin^k'S, aiu] all of the 
first-chiss white ecdar (juniper) .-hiiiglcs in;iinit';n-lurc<l in i\\v State, 
have botu exported. The greater part of the pine shingles iiave 
been u.sed Ideally. Wilmington was the only point in tlie State 
that has shipj»e(l any shingles to foreign ports. It also had a hn'ge 
doniestic trade. The total exports of shingles from Wilmington, 
the foreign exports, and the value of the foreign export^ tor the 
years 1873, 18H;}, and eucii year of the past decade are shown by 
the following table: 

QmntUy and Value of Shmgtett Ejcported from Wilmingtmit lS7S-*9$. 



Ykak. 


Total ExjMjrtii. 


Vomeatic £x- 
porte. 


Foreign Exports. 


187.] 


(i,:i;is,8:j(» 


' .•!,!MH).:i.SO 


2.:;7S.25(» 


18.S3 


(i.ti.JijSol 
10,140,707 


4,74S,<).^1 


i,f<s<;.«K)() 


18b4 


0,510,707 


a,(i;{o,ooo 

3,297,000 


1885 


7,191,S3o 


. 3,894,335 


188(5 


' !),2f!',.'f>n 


1 7,(»77,')(50 

1 :;,4t)!>,4o:{ 


i,.'>S!t,ono 


18^<7 




2,227,01)0 


18SS 


1 e,.(;i;;^*>.")0 


2,(i22,i»:>0 


4, 041, (MM) 


1889 


1 7,;{i(),«)i2 


8,r)<»3,«.tl2 


1 3.72:5,000 

' :{,«io,ooo 


1890 


s,!>:r>,064 


1 .•).:{05,0(>4 


i8<n 


o,«>5S,.V20 


' :J.7:{2,.V2() 


2,220,000 


1892 


10,274,:J21t 


1 7,:{oH,:^2i» 


2,910,000 


1893 


18,167,500 


0,314,500 


! 1,853,000 



Value of For- 



18,030 
18,030 

8,749 
11,750 
21,125 
17,940 
19,249 
12,990 
15,519 

9,800 



Much the larger part of the shingles shipi)ed from Wilmington 
are hand-drawn or rived cypress shingles. These are made entirely 
in the surrounding counties, especially thofie along the Cape Fear 
, river. The making of drawn shingles, both from cypress and long- 
leaf pine, is an industry that has rapidly declined during the past 
decade. Estimates given by shingle dealers at Wilmington, New- 
hem and Washington, and smaller places along the seaboard, show 
a falling off in the production of one-half or more since 1880. 
This falling off is largely due to the fact that the supply of the 
best quality of cypress which could be easily reached in the swamps 
has been in a measure exhausted. The number of rived pine and 
cypress shingles estimated to have been made last year (1893) was 
22,800,000, valued at about $55,000. 
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CAPIXAI. INVESTED IN TUK LUMBfiR INUUiiTKV. 

The capital reported as invested in milliog Mras $4,690,000. 
This was engaged as follows : I u milli ng [ >Iauts, stoek and live assets, 
^,471,100; in timber lauds, $817,432; in railroads and rolling 
stock, $408,800. Seventy-four establishments reported that they 
owned or controlled 630,700 acres of timbered land. Of this 
298,700 acres were loblolly pine lands, 219,200 acres were white 
cedar (juniper) swamp, 89,800 acres cypress and gum swamps, and 
24,000 acres long-leaf piue lands. About 300,000 acres of this, 
including the cypress and white cedar land, is owned, and the rest 
is controlled for a limited number of years. 

The registers of deeds of ten counties reportetl 61")S,934 
invested in timber lands in their respective counties, by logging 
or milling ("ompauios of other States. This ropresented 114,f>{>5 
acres of land. The swanij) land amounted to ")l,2.'50 acres and 
the loblolly pine lands to (J.'i.KJ') acres. In this connection was 
also repcirted 20,000.(100 feet of standing lohlolly j)inc, valued at 
$22,00t). This was situated in ( Jates, Hertford iind other north- 
eastern counties. Bulletin No. o of the S. ( cnsus of IHDO 
reported 111,41.S acres of yellow pine and cypress land, with an 
estimated total product of 7 70,000 feet, boarti measure, of 
increhantabl*^ tind)er, aiul a value of $.*J4().SSri, to he owned in Xdi LIi 
Carolina hy milling establish men t.s located in Michigan and Wis- 
consin. 

The l$4O8,S00 invested in jaili<';ids ;ntd rolHnn .sj^ek represents 
eighteen rt»ads, with 104 miles of tnu k and tlii'ir necessary equip- 
ment. Hesides this then* are eight railroads exclusivelv or largely 
en^;iL;(<l in handling knnber and timber, which ln.d !M> miles of 
track, and were taxed in lS!i;i on a valuation of S2o«i,.'.(i0, 

The capital repcited ns invested hy millnien in hnnhering du(.-< 
not hy any means reproenl the total atnount of capital engaaed 
<lirrct]y or indirectly in milling. Forty-two estahlishments re[)orled 
1 71,^iOO,i)^H^ fe<'t, board measure, of their logs as havintj been 
brought t«>the mills l)y outside capital. This is :i\ |h'1' c< nt. of nil 
the logs brought to the mills. TIh' nundter of jn i -.tiis engaged in 
liandliiiu this timber, taking them lo be 4-) |)er cent, of those 
engaged in logging, in the employment of the mills, was 1,.'500. 
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This, with tlic total tiumber reported as employed by milling 
l ompauies in logging, makes 2,800 engaged in this branch of the 
inrlustry. The total number of hands re}>orted as employed in the 
entire industry, in handling the material from the stump to the 
finished product, was 8,320. 

The rafting of timber to the mills is done by farm laborers during 
the dull seasons of the year. The price paid at the mills for this 
timber is from $3.7 ~> to $5 a thousand feet, board measure, for 
lobloUy pine, and from $3 to $Q for cypress and ash, according to 
the quiility of the timber and situation of the mill. Long-leaf 
pine brings the same prices as loblolly pine. 

THE PRODUCTION' OP LUMBER IN NORTH CAROLINA IN 1893. 

Exports op Cri'de Li'mber. — There were operating in North 
Carolina in ISiVA ihrov Umhw companies, with a capital of ^40,000, 
reported as onj^aj^cd in lon;*rin<r for t'staljlislnnonts in other Statt-.s. 
During tlie year 1 <S!>;{ {\\vvv wore cxjiorted hy those and other loj^gin*;- 
and niillin«r companies loos amonntin*!: to about 110.000,000 feet, 
hoard iiKa.^un . to estahlinhinents in oUa r Slates. This amount 
exported was nearly one-fonrth the entire amount inaiiulactured 
in the State. It consi.-^ud mostly ol lubloUy i)ine, with .some 
cypre.s.s, and iiad an estinnited value in raft in this .State of l^oOO,- 
(•00. It Went out hy way of the Ciiowan river, and through the 
Dismal .swamp canals and partly hv rail. Thi.s timl>er was manu- 
factured chiellv at Franklin. W haieyville, Suffolk and in the 
vicinity of Norfolk, \'a. Besides this there was exportfMl 9,800 
cords of white ce<lar billets, valued at $1)2.0(10, chieilv to i'hiladel- 
phia, Kiclunouil and Norfolk. This, however, cannot begin to 
represent tlie total amount shipped, since the white cedar was 
shipped in small amounts from a great many ditterent places, .so 
that but little knowh'dge could be gained from these sources about 
the amounts shipi^ed and their value. 

Recent GuowTii op the Lumber Inijustiiy. — An endeavor was 
made to ascertain the increase of capital invested in milling and the 
increase in output since 1890, and al.so to find the amount ofincrea.se 
during 1893. While the nund>erof new jdants erected since 1890 
was gotten, the capital invested in those that had stopped run- 
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ning or indetiuitely suspcndod. and their annual output, could 
not be accurately asicrtainod. The following table represents, 
however, very nearly the increase since 18fM) in capital, annual 
shingle and boiird capacity for mills sawing long-Waf and lobloUy 
pine and cypress lumber: 



Inereage iiknce 1090 in (Mpital and Prodnctue ( 'ajmcity 0/ Lumber Mills. 



! XcM' K»tab- 


Capital In- 
vestc'd- 


lioanl ( "a- 
|iacity, 
in feet. 


Capacity 
in Shingles. 


Ix)blolly pine and CypnsB^.., 


IS 
1-4 


$1,011,300 
7:5,0<K) 


85,000. CKKl 
L'S,00(J,C«MI 




Totals : 


:i2 


1 $1,OH4,300 


lia,(KK},000 


40,000,000 



It was also ascertained that in this same time about twentv 
phints, with an annual output of 2o,()0(>,0()0 feet, had ceased run- 
ning. The above increase in loblolly pine mills lay largely in 
Washington, Onslow, Martin, l^enoii', Halifax, Timvcu, Colum- 
bus and New Hanover counties, and in long'leaf niilU in Moore, 
Nash and Cumberland counties. 

The total increase in ca])ital lor the year was ^392,000, 
and in yearly ca|)acity was HJ,()(JO,000 feet. 

There was besides this an increase for of twenty miles of 
logging railroad, valued, with the rolling stock, at $80,000. 

MISCELLANEOUS WOOI>- WORKING JNllLSTKIE^. 

There are several minor industries in eastern North Carolina 
which are largely or entirely dependent upon timber for their 
products and wliich annually consume large amounts of limber or 
wootl. 

One of the most ijoportani of these industries is that engaged 
in the nianutael nre of cooperage. The >U n:k establishments engaged 
in tlie manufacture of cooperage in North Carolina during 189.*} 
are situated chiefly in the easferu jnirt of the Stale, and included 
three barrel factniics making truck barrels and boxes, with an 
output of 53.000 barrels and 1,790,000 staves, vahun 1 at ^22,000; 
two bucket factories usiug white cedar; aud a great number of 
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small cooperage coiRenis ciifrnL'***! in making casks for spirits tur- 
pentine from oak, and l)arrels for rosin and cru<le turpentine from 
pine. The barrels for truck were made partly from pine "slabs/' 
with wire hoops, and partly from biack^gum staves with cypress 
hoops and yellow poplar heads. 

Besides this there was a large amount of cooperage material, 
slaves, headings and hoops, manufactured iu Washington. Dare 
and other north-eastern counties from cypress and white cedar. 
The census for the year 1890 reports that there were that year 
eighty-three establishments manufacturing cooperage in North 
Carolina, with a capital of $;i4,d42 and an output valued at 
$111,92.1. 

There are a number of special manufart Mi ies in the State, includ- 
ing veneer works, spoke and ])andle factories, etc., using nothing 
but wood in tin niniuifacturcof their products, or largely dependent 
on wood. Thv diameter and extent of these mnuufaeturing estab- 
lishments and tlie practicability of increase in the State will be 
made the subji ( t of a special Bulletin to he published by the Sur- 
vey at an early date. 

i'liUimCTION OF TXMBKK UTIIEU THAN .MILL TlMbKK. 

"Ton Timber." — ^The forests of eastern North Carolina once 
furnished a large quantity of very valuble pine stocks of excep- 
tionally large size and superior quality, under the name of "ton 
timber," which were used iu naval architecture, and for other pur- 
poses retjuiring extra large strong timbers. These stocks came 
from both the loblolly and long-leaf pines, the former furnishing 
the longest and largest pieces. The finest trees for these uses have 
been removed wherever accessible, and though some of these stocks 
are still gotten out each year their size is not so large and their 
quality is not so high as formerly. 

During recent years the largest of those stocks have come from 
u}) the Cape Fear river, being that growth of loblolly known as 
rosemary pine. They are ])rocured here and there, only a few at 
a place, in separate localities, by a number of contractors, so that 
reliable information as to the amount of ]>roduction could not be 
obtained. However, at least 20,000 feet, scale measure, were 
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exjHtrled las-t year to t oast \vi?ic and tn l!ui-<»pean ports. A larger 
<|nantity of tliis timber was shipped Iroiu Wilmington than trom 
any other point. 

HAir,HOAi> TiKs — One of tlic mo.'^t con.stant dcmanils for tin- 
best heart pine and voimj; white and po.st oaks i-- tor making rail- . 
road cross-ties. Thr eastern part of this State not oidy furnishes 
all the timber reqnired for thu t (iu.»^inu titai and niainK'naiu e of its 
own lines of railroads, hut annually exports several thonsan<l eros.s- 
ties to other Stales. There are about 4no.O()U cro.s.s-ties rerjuircd 
yearly to mainlain the' existing lines ot raihoad. ( )f these 400,000 
ties about one-half are all-litait long-leut pine, and average about 
7^ feet long by 5> inches broad and <> inches thick, ejich containing 
aliout .'i cubic feet of wood. The oak ties are larger, especially 
broader, and are being u.sed more tiran formerly. There are some 
cypress and a few white cedar ties iu use. and on s(»me roads lob- 
lolly pine ties are u.sed. The average jirice jiaid for hewn tics is 
about 2'2 cents each. As uear as could l)e ascertaine<l there were 
*22,oo(> white cedar and cypress, uud 3U,UU0 pine ties, exported 
durino; the vear 

TELE(ii{Ai'H IVn.Ks, K'n . — These are cut from both cypress and 
white cedar woods. About 7,0(U) poles are annually reipiired for 
use in this State, and b(><ides this about 12,000 white ee<lnr tele- 
graph and electric light poles, valued at about $27,000, were 
shipped duriug lS}>:i. The requirements for such white cedar 
poles usually arc that they shall have few knots in them, and very 
few are cut under 14 inches in diameter at the larger end, so that 
the finest stoi ks are required to make them. It would bo ad vi.sable 
for more care to betaken of juniper "bays'" and swamps after they 
have been lumbered. Their soil is generally too peaty to be used 
for agricultural purposes, so that the only real use to. which these 
lands can be put is to let grow on them the young white cedar left 
after they are cut over. Precaution should be taken to prevent 
these swamps from being burnt over, during dry seasons, as the 
forest fires not only destroy the young growth of white cedar, but 
a]soburn the thin layer of organic matter, consisting of s{)hagnum, 
peat and buried cedar logs, clear down to the sand subsoil, and 
thus destroy the possibility of a future supply of this timber. 
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The Production of Oak Stavks. — From 1840 until 1880 there 
were annually made in the north-eastern counties many thousaud 
white and \vd oak staves. During the last fifteen years, however^ 
this industry has declined to a very small part of what it once was. 
Staves were very largely shij)} ted from Beaufort county to the West 
Indies, prior to 1>^W. "Red oak staves" made from black, scarlet, 
water and Spanish oaks were preferred for this trade; while for the 
European trade, which went by way of Norfolk, New York or 
Baltimore, "white oak staves" were preferred. The latter were 
made from white oak, post oak and overcup oak. Between 1868 
and 1880 the counties around Albemarle sound produced large 
numbers of staves, but the practical exhaustion of the best acces- 
sible oak has largely reduced their output. Nash county now pro- 
duces a considerable number of oak staves, and this is the only 
county in the eastern section of the State that does. Further west, 
however, large quantities of such staves are made in the upland oak 
forests which extend through the middle and western parts of the 
State to Tennessee. 

AGGREGATE VALUE OF THE FOREST PRODUCTS OF EASTERN NORTH 

CAROLINA. 

The valui > nf all the tind)er and Unnli-'i products of eastern 
North Carolina tor 1893 may be said to have been as follows: 



Value of lumber, including sawn shingles $4,558,280 

" ** round tiiiilxT exiwrti'd r)()'2,(.)00 

" " '*tun"an«l Iiowu fimUer exported 12,000 

** " railroad ties |>ro(iiUH'd 110,000 

** U;legraph and electric liylit poles 27,000 

" " hand-made shinf^les 55,000 

" products of Bpecial inanufactori('s (U S. r,en8us, 1890), 131,055 

cooperage products (U. S. Censua, 1890) 1 1 1 ,«>25 



Total §5,507,200 



To this amount can be added the value (»f all resinous products, 
which amounted, in 1893, to |1, 752,760 ; and we have as the approxi- 
mate market value of the forest products for eastern North Caro- 
lina in 1893, $7,320,020. This does not show the real total value 
of the forest products of this section, since practically all the 
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fencing mateml ia wootl, and over nine-teuths of the ffMuxis are 
made from rails ninnulactured on the farms and not included in 
the above amounts. Neitlier is there ineluded in (he sibove any of the 
fire-wood, which constitutes nearly all of the fuel used in this sec- 
tion, both for manufacturing and domestic [tur^iosesf. The value 
of the f\ lu iiig cut up, and the cord wood in piles, would amount 
to consitlerably over $4,500,000 a year, ft>r the quantity of both 
consumed in eastern North Carolina, and this added to the value 
of the other products, makes an aggregate value of about $12,000,000 
for the forest products of this section, for one year. This makes 
the forest industry one of the largest in the State. The cotton crop 
of the entire State had in 1890 a value about equal to this amount. 

KKCKNT TIMBER DEVELUPMEMS, AND THE OUTLlX»K. 

Tlie tendency ol tht.' luiiil)er iniliistry in North Cuiolina istowanl.s 
larger c.stabli.shinents, tiiniiii;; mit al tlie mills as highly liiii.slied 
a product as possible, sucii as Hooring, ceiling, moulding, etc. The 
wisdom of this course is fully sustained by the fact that there were 
in thi sc eastern counties, in isso, :;(h; cstabli'-lmunts, which had 
an output valued at $1,34U,UIH»: wliilf in \s\r.] there were only 
323 establi-^IiiiK'tiis, with jiu output uf .$4..").")ii,(MM). There are now 
in o[>erati')n nine l)!nHl <a\vs, five ol wliirli iiavc been |»ut in sincj* 
IHIMI; and the change I'lDni ciri uhir to band saws is being ( (intein- 
plated by sr vcral other estal>iishments. since there is a saving in 
them, not only of motive power, but also a great saving of timber. 

Most large mills winch will be built in the future, at least those 
for sawing loblolly pine, will be furnished with band saws. 

The next ten years will prol)ably show a much greater increase 
ID milling than the piiat decade, and a very much larger develop- 
ment of the loblolly pine and liardwood industry. There are 
several counties in which the loblolly pine has as yet no commer- 
cial value, and in which it is only sawn in small (piantities for local 
use. The fact that the mills using this kind of titnlx r, and owning 
timber land, re{H)rted over 2,000,000,000 feet in sight, insun s them 
sufficient material for many years to come. Besides this, the area 
still unlumbered and not controlled by lumber men, must have 

at least twice as much standing timber on it as was reported bv 

8 
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millnu'll for tluir laiul-. i his <loos not incliuK' uuv rcijrowtli 
wliich is uow occupying ureas already lumbered. 

uses OF THK IMPORTANT WOOI>S IN EASTERN NORTH CAROLINA. 

Tlio {oiif/-lfaf jriiK serves lor more uses than any other tree of 
tliis section. Its largest uses are for heavy hiiildili<; material for 
hoUHes. hri(l<r<'s, trestles and othav jdacrs where <;n>at strength uad 
length of tind)er are re<|uired: for tank plank, Hooring, ceiling, 
weather-boa nling, shingles, milroa<l cross-ties, and filin^-. It.s 
special (|uaiities as a wood are not yet .sutiici«'ntly understood by 
consnniers, and it is put to a great many uses t<. wliieh an inferior 
and weaker timlx r might as well he applied. Its use as tank 
plank is one to which it has only lately been extensivily j>ut, but 
one to which it is well adapted on account of its durability. It is 
extensively used for tencing and pasts, and in the form of split 
rails, throufihout all the south-eastern section of tliis State. 

The hliloUjf pine is nianufacture<l chiefly into Hooring and ceil- 
ing,n:i<l to ~f»t!ii' extent into scantling fiir frame work, bridge tin 1 ■ . 
etc. For the last usi-s the W(H>d Is not so well suited as that of 
the long-leaf pine, though it is extensively used when the long- 
leaf cannot he gotten. Kailroad cross-ties are made from it in the 
nortlveasteni counties, but they decay rapidly, since they are 
largely »»r entin 1\ of wood, and are in contact with a soil 
unusually dani)) during the greater part of the year. 

The 8hort-Je<(f and smaiina pinex have tlu^ same uses as the lob- 
lolly, though the woorl of both trees is different from that of the 
loblolh'. The loblolly pine is also largely used for fencing. 

The j/ellow jxtplar is manufactured into boards for box stuff, and. 
some of the best quality of lumber into furniture squares. The 
poplar of the easteru swamps, however, is of an inferior quality 
when compared with that from the western part of the State, and 
can only be put to secondary uses. It makes excellent fencing. 

Ash is sawn into fiiniiture squares, banister and newel post 
pieces, and some of the lower grades of wood into boards. Barrel 
hoops are extensively made from it. Like the poplar its quality 
is not as high as the ash from the western counties. 

White cedar (juniper) is now recognized as one of the most 
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valuable woimIs of tlu' oastrrn rtiitid Slati's, aiul tk'cidiMllv the 
nio.st valuablt' in the eastern pari of North Carolina, where it has n 
large and coDstaittly increasing munher ot uses. It is eini)loyed 
for making' f'M.jierafje ware, paila, tuhs, railroad tank plank and 
boat phnik, slnu^Ies, sashes, railroad iias, telegraph aiul telephoue 
poles and fur fencing. All of these s^ervices to which it is put are 
based on the property it [>oss("-s( « of witlistandin^ oxi»osuro to 
moisture, or alternate wetting and drying, and its small shrinkage. 
In this State it is also u<* d in tlie manufacture of cheap furniture, 
and is said to be particularly suited for such, being easily worked, 
shrinking very little, ami being light. 

Cypress is largely use<l for shingles, and in other ways in which 
white cedar is Uf»e<i. Besides, on account of its great size, wide 
paneling, wainscoting and building material, sashes, blinds, 
exterior rnonldiii;:< and other wood-work exposed to the weather, 
are made from it. The poorer (piality wood, where it is worm- 
enten and "peggy," is sawn into fence boards. 

The uses re|)orted for the other woods were very few, and indeed 
very little of them is being sawn. Some meet-gum is sawn into 
lumber for making furniture, but it warps so badly that it is dif- 
ficult, even when kilu-dried at once, to ^et goo<l boards fur ship- 
ment. A use for which it is well adapted is to make veneer ware, 
butter and lard dishes, crates, small baskets, etc., and it is being 
largely employed in such manufactures in the easteni suction. 
For making the veneer, the gum logs arc cut to a uniform length, 
steamed thoroughly to softcm the wood, placed in a large turning 
lathe the chisel of which takes off a thin sheet of wood as broad 
as the log is long. The chisel is moved automatically nearer to 
the center of the log with each revolution of the latter to make the 
sheet taken off of a uniform thickness. These sheets aro then cut 
to size and pressed or bent into the shape desired, and »team-dried 
to prevent any warping. 

The blaeb-gum is being usi>d for making staves and crates for use 
in trucking, for which uses manufacturers say it is well suited, not 
being heavy, and about the cheapest material that can be gotten. 

Several thousand feet of maple was reported by one company 
among their products as being sawn for u.se in finishing the interior 
of railroad cars. 
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l>isnial swani|) aii 

Virginia ,ii 

ni«-rchantable ii 

Second v'rowth i)ine, charact«'r «>f Hi 

value of . 70 

Seaboard region 21 

Short-leaf pine Jii 

distribution of lil 

merchantable 11 

in Chatham county. -Jill 
Montjioinery county, iilL 

Nash county 1111 

Wake county Jll 

Shinyles, exported from Wilniinfiton, I \A 

manufactures of ILI 

Slash pine 2J 

Soils of eastern North Carolina il 

Hwam|> lands Lij 

the sand-hill rcLrions uU 

uiiland regions ill 

Spirits of turpentine is«'c tiu-)>ent ine). 

Sprunt l.la^nes), (|Ui<ied lllii 

Standitij: timber in eastern .NortnCar- 

lina ill 

Staves 211 

production of L2i) 

Storms, damav'e to lind>er l)y ll:i 

StreUifth of b«>\ed trees lili 

Swamp lands, area of ...La 

growth in La 

of IVanlbrt comity 2ii 

I'irunswick county. ..21 
Craven county. — 21 

( 'arteret i-ounty 21 

1 >uplin county ..2a 

i iates county .....lU 

Jones county 21 

Onsliiw county 2li 

I'amlico county 2i 

I'eiider comity 2a 

Rolieson county 

Sam|)son c(junt v ill 

Soils of. La 

Tar, coh uiial maim fact ure of Ill 

converted into pitch lli 

ex|»orts of JA 

|>roduction of in North Carolina, iil 
rnite<l States II 
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INDKX. 



PACK. 1 

Telegraph polet!, production of. Uil 

Topography of eastern North (^irolina, 14 

Transition region '24, liH 

Tun timber, production of. lis 

Tui>elo gum, distribution of 31 

Tiir|)entinc, American method of fol- 

lecting iM 

crude, exports from North 

Carolina Hi 

export^< from Wil- 1 

mingtoii KJ i 

pwduction of .■.?«>, 

77^ SO 

market>i for til 

uses of SI 

French uiethods of col- 
lecting iMi 

orchanl.s IK] 

additions to SI 

dei-reasing area 

of lili j 

destruction... 110, | 

of S'tlj'n States, II 

value of fi8 

fjuriti?, ex{>orts of. &1 

production of in 

N. C IK. SQ 

production of in 

r. s IK 

shipmentjj of....70, tj3 
shipped to Wil- 

» mington liii 

value of produc- 
tion inN. C HQ 

vield by counties. Til 

Tyrrell county........". ....21), UH 

ifwharie mountains, timlM'r of. Jiii 



I'AOB. 

Uses of woods I^S 

Virgin dip V>5 

Wake conntv LLQ 

Washington county 2!), Wl 117 

Wasliington, production of naval 

stores at. ...74 
lumberat,!! 1 

Wiiste lands, area of ZQ 

conclusions concerning, 11 

growth of. M 

origin of. al 

protection demanded for, 

in 

policy necessary for, (i3^ II 

i-estocking tiQ 

utility t)f 511 

Wayne county 79, SH, K7. 110 

Wilmington A: Weldon railroiuI7 

building of. Zii 

Wilmington, lumber trade with West 

Indies lOfi 

naval store industry at. ..74 

rosin exports from 81 

turj>entine exjKirts from, 82 

timber sup|)ly for 10<> 

value nf naval store ex- 
ports 

Wilson county jW^ ^ HQ 

Wood- working industries 117 

Woods, uses of...... 1 

Wortli (.1.) and son, referred to ZI 

Yellow dip liii 

Yellow pine (see long-leaf pine). 

(.see short-leaf pine). 

lii 

|niplar (see poplar) 1 1 '27^1 '2'.i 

Yiehl of turpentine bv French system. 



ERRATA. 

Page '22^ line LL from to)»; read (iji/jri'sxcd for oy»/>;*",fx*7/. 
Page line Z from top; read cuiufnici for Innii'. 
Page ,Tlj line 111 from bottour, mid nnlHiiibfritl for itntiinht mL 
Page 33j line U from top; read i iphilatioii for eiplomtion. 
Page line 18 from bottom; read (p. for (p. 20). 
Page 42^ line Li from top; insert aniiHalhi after ami Uwi'r (.x. 
Page oOj line Ji froni toj); read orciir for 'mv-hcx. 
Page 1 IH. line lii from bottom; read hin for ton. 
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